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Social Security numbers of
Alton Coal Development, LLC

members and manager provided



112.310 Members and Managers of Alton Coal Development, L.L.C.

Social Security numbers of Alton Coal Development, LLC's members and
manager provided in "CONFIDENTIAL BINDER" Appendix 1- 1

Manaqer - ALLEN P. CHILDS
570 North Main St.
Orangeville, UT 84537
528-78-9126

STONIE BARKER
7l4 Bob White Lane
Naples, FL 34108
528-78-9126

BEVERLY HOLWERDA
960 Cape Marco Drive
Marco Island, FL 34145
528-78-9126

ROBERT C. NEAD
6602I lex Circ le
Naples. FL 34109
s28-78-9126

JAMES J. WAYLAND
284I Capistrano Way
Naples, FL 34105
528-78-9126

Member

Member

Member

Member

All members and managers use the employer identification number of Alton
Coal Development, LLC No. 42-1655092



Utah Deparment of Commerce
Division of Corporatbns & Commercial Code

l6{l East 300 South,2nd Floor, PO Bor 146705
Selt Lake Clty, UT 841t44705
Service Centc: (801) 530-4849

Toll Free: {877) 52G3994 Utrb Residents
Fax: (801) 530-6438

Web Site: http:l/www.commeFce.utah.gov

June 21,2A06

SNELL & WILMER LLP
JENNIFER E. AMES
15 WEST SOUTH TEMPLE STREET, STE 12OO
SALT LAKE CITY, UTAH 84101

CERTIFICATE OF' EXISTENCE

Registration Number: 5856415-0161
Business Name: ALTON COAL DEVELOPMENT LLC
Registered Date: MARCH I 1, 2005
Entity Type: LLC-FOREIGN
Current Status: GOOD STANDING

- The Division of Corporations and Commercial Code ofthe State ofUtah, custodian ofthe records of
U business registrations, certifies that the business entity on this certificate is authorized to transact business and

was duly registered under the laws of fte Stat€ of Utah. The Division also certifies that this entity has paid all
fees and penalties owed to this state; its most recent arurual report has beon filed by the Division; and' that
Articles of Dissolution have not been filed.

.,ffit-y, ILe;r-"
Kathy Berg
Director
Division of Corporations and Commercial Code
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SECRETARYOF STATE

Certified CopY
March 8, 2005

Job Number: C200503 08-0762
Reference Number: 00000052873-45
Expedite:
Through Date:

The undersigned filing offrcer hereby certifies that the attached copies are true and exact

copies of ali requested statements and related subsequent documentation filed with the

Secretary of State's Office, Commercial Recordings Division listed on the attached

report.

Number of Pages
I Pages/l Copies

Respectfully,

Document Number(s) DescriPtion
LLC20627 -2004-001r Articles of Organization

DEAN HELLER
Secrelary of State

RENEE L PARKER
Chief DePutY

Secrelary of State

PAT'IELA RUCKEL
Deputy Secrctary

lor Southern Newda

STATE OF NEVADA

200 N. Carson Street
Carson City, Nevada 897014069

Telephone (7 7 5) 684-5708
Fax (775) 684-5630

CTURLES E. M@RE
Se anrities Adm in ls lral or

S@TTW /4i{DRSON
DeputySecrctary

for C omme rc ia I Re c ord i n gs

ELLI6.HSU
hputy Secrctary

for Elections

t^il,//*

Commercial Recording Division



CERTIF'ICATE OF DilSTENCE
WITH STATUS IN GOOD STANDING

I, DEAN IIELLE& the duly elected and qualified Nevada Secretary of State, do hereby ceftiry
that I an1 by the laws of said State, the custodian of the records relating to filings by
corporations, non-profit corporations, co{poration soles, limited-liability companies, limited
partnerships, limited-liabitity partnerships and business trusts pursuant to Title 7 of the Nevada
Revised Statutes ufrich are either presently in a stratus of good standing or were in good standing
for a time period subsequent of 1976 and am the proper officer to execule this certificate.

I firrther ceftiry that the records of the Nevada Seuetary oiS*,r, at the date of this certificate,
evidence, ALTON COAL DEVELOPMENT LLC,as a limiled liability company duly
organized under the laws of Nevada and existing under and by virtue of the laws of the State of
Nevada since September 9, 2004, and is in good standing in this state.

IN WIINFSS WHEREOF, I have hereunto set my
hand and affixed the Great Seal of State, at my
office on March 8, 2005.

t*il/L
DEA}I HELLER



Corporation Details - Secretary of Stde, Nevada Page I of3

, Online Services I Fee Schedule I Login

ALTON COAL DEVELOPMENT LLC

Financial lnformation

t{o sbck recor* fuund br thb

Officers

lUlanaging l,lember - STONIE BARKER

I Include lnactive Office

Addrcs 1: 714BOBVrftilTE I-ANE Address 2:

Glty: MPLES State: FL

Zp Code: 34108 Gounty: US

Stahrs:Active Emaif:

PRII

Business E lnformation

Staturs: FileDab: 9,Wm4

Type: Ilomeslic Llmibd{hbility
Company

Corp Numben LLCffiZ|-X]'J4

Qualiffing_Stab: tw List of fficers Due:

Itrlanaged-By Il/lanagels ExpirationDab:gryzM

Resident Agent Information

Nanre:
CORPORANON TRUST
CCIIT'IPA}$T OF NEVADA

Address 1: 6100NEILROAD

Address 2: sTE 500 cdv: RENO

Sffie: tw Zp Code: 895{1

Phone: Fax

Email: Mailing Addres 1:

Mailing Address 2: Mailing City:

Mailing Stab: Mailirg Zp Gode:

all business entitbs underthb resident

https://esos.staterrv.us/SOSServiccs/AnonlmousAccess/CorpSearch/Corphails.aspx?1x8... 6nOD006



.ALtEhI PCHILDS
Addrs 1: 5/O NORTH MAIN ST Address 2:

City: oR/At{GEVtt I F Stab: UT

Zp Code: 84S!7 Corntry:

Statls: Active Email:

Managing itember - BEVERLY HOLVI,ERDA

Address 1: 960 CAPE MARCO DRTVE Address2:

Crty: MARCO ISLAND Stab: FL

Zp Code: u145 Gounty: US

Stahrs: Aclive Email:

Managing l'/lember- ROBERT C NEAI)

Addrss 1: 56fit ILE(CIRCLE Address 2:

City: I.lAPLES Stab: FL

Zp Code: 34109 County: US

Statrs: Aclive Email:

Itlhnagiry ltbmber - JAIi ES WAYI-AND

Addrcss {: A41 CAF{STRANOWAY Addrs2:

Crty: II,APLES S'tate; FL

Zp Code: 341(F Counfy: USA

SEtrs: Aclive Email:

Corporation Details - Secretary of Staie Nevada Page 2 of3

NsrSearch

Pdnter Fdendly

Actions\Amendments

You are orren0y not bgged in

https://esos.state.nv.udSOSServiceJAnonymousAccess/CorpSearch/CorpDetails.aspx?1x8... 6n0f2006



Business Entitv Search

"lB$ Agency Llst

Page 1 ofl

Search Utr

Name
ALTON COAL DEVELOPMENT LLC

Business Name:
Entity Number:
Registration Date:
State of Origin:

Address

Status
Status:
Status Description:
This Status Date:
Last Renewed:
License Type:
Delinquent Date:

Regis tered Agent
Registered Agent:

Address Line l:
Address Line 2:
City:
State:
zip:

Addit ional I  nformation
NAICS Code:
NAICS Tit le:

With this informat ion, you can.. .

Purchase Certificate of Existence

Access Principal Information

City
Huntington

ALTON COAL DEVELOPMENT LLC
585A415-0161
o3t1112005
NV

195 N 100 W
Huntington, UT 84528

f.|ire
rtutufig

osto2t2006
o5t02t2006
LLC - Foreign
o3t1112007

ALLEN P CHILDS

[Search BES] [Search RPS]
195 N 100 W

Huntington
UT
84528

2121
2121-Coal Mining

Status
Active

lf you would like to purchase a Certificate of Existence for this business e
the button to the lefi. You will be assessed a $ 1 2.00 fee for this service '

need Adobe Reader to view this certificate, lf you do not have Adobe Rea
the button below and download it

lf you would like to receive information on the principal individuals associi
entity, click the button on the left You will be assessed a $ 1.00 fee for th
information

fil ffi*ffi* Business Entity Search
l l e tp

Type
Limited Liability Company

Back to search results Do Another Search

Department of Commerce Home I Division of Corporalions Home I Contact Us
Utah gov Home I Utah.gov Terms of Use I Utah.gov Privacy Policy I Utah.gov Accessibility Policy

Copydght@2004 S0ab ot Ut h - All rlghts resewed.

https ://secure.utah. gov/bes/action/searchresults 6t2U2006



APPENDIX T-2

Right of Entry Lease Documents

Lessor:

C. Burton Pugh
Surface and Mineral Lease. dated 9ll0l04

Lessor:

Alecia Swapp Dame Trust
Surface and Mineral Lease, dated 4129105



EXHIBIT 1

C. Burton Pugh
Surface and Mineral Lease,, dated 9lI0l04



O

', 
i' H:

coAL MINING LEASE -J *r 
st

c.Bubri$iib'n" qB *
)N coAL oll'ttottENr' LLc 

tl d

*,u#*m#*:r*roaq,*r*,mffi
wrrNEssErH: H', u.

WHEREAS,PUGHownsthatcertain.coa|estate|yingwithincertain.. ' i "H#F-e;p",*,J "ii""l ;;:':.1.y#o"jinql".""e l[f:ii,3J.!:ll;,ljil.."J]Xiio.o "'
;f;:llT[t""i';[[i3E$3' *0,

*HEREA', pucH has herebv and t:::y.'.:11'::il:fffi:l,."',#il?i.?:f i:j
*,n" *"i"*nt"ln;g :lli.*;ll ;ffi ;i ?fl 

'g;i'iii"" i r"Ln hereinberow; and'
each and every term' cov€

fi #,n*l'*l*l*ln'**rlil+*r"l*'t;rrl'-l';*:;r*
oi-tn" Cn"t Lease Agreement'

u*n,l5lfli""o'o
1.01 Lease of Goar' rhe Puen l"':lv' r"^?'':i' [h:"S|!#:i:;?#''HX 
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mining or mountain top removar; and (iii) the exclusive right and privilege to conduct the

aforesaid mining upon and within the LEASED PREMISES and to use and affect as

much as or all of the LEASED pREMlsEs as desired by Ar-roN coAt, without limitation'

together with (iv) the right to market and seil said coal, all in accordance with the

pr6visions of this LEASE AGREEMENT'

1.o2 Transportation and Access Rights. In addition to the rights to explore

for, excavate, mine, remove and setl the coal from the LEASED PREMlsEs, Pucn

hereby reases, rets and demises to Alroru conu; (i) the unfettered right to transport all

coal recovered from the LEASED pREMlsEs across the surface or anywhere beneath

the surface of the LEASED 
-pngruusEs; 

and (ia) the exclusive right, easement' and

privilege to enter upon or within said premises and/or any appurtenant premises and

perform ail work, services, and related activities wtrich may be necessary, convenient,

or incidentar to the mining operation, . incruding the passage of people, vehicles,

macfiinery, equipment, supplies or materials'

1.03 other Rights. In addition to the rights to exptore for, excavate, mine,

remove and seil the coar from the LEASED pREMlsEs, Pucn hereby leases, lets and

demises to Auronr conu; (i) the exclusive right, easement, and privilege to construct,

reconstrucd, rocate, and/or prace any fiil(s), hoilow !!(rl, sidehill fitl(s), refuse disposal

area(s), or other spoir upon the LEAsEd pREMrsEs and (ii) to do ail construction'

excavation, grading or earth moving as is deemed necessary by Alroru coru- in

conjunction witn thJforegoing rights or any aspect of its Mining operations'

1.04 superior Rights. The rights granted by Puct-t are and include (i) the

exclusive DOMINANT AND supERloR, rigntlo exercise, utilize, and enjoy any and all

of the aforesaid rights and ail other rights, easements, and privileges leased, let,

demised, granted, and/or @nveyed to plcr-r (and/or its affiliates, subsidiaries, agents'

parent companies, Successorr, b, assigns) under' pursuant to' or in accordance with

any suRFAcE RTGHTS AGREEMENTS, reases, aqreements, subleases, deeds, or

other instruments affectinn *, LEASEb PREMISES and/or any other premises

appurtenant, vicinat, or adjacent thereto, now owned, possessed or hereafter obtained

by pucn in retation to the LEASED pREMlsEs and (ii) the right to freely and fully

utilize and exercise said mining rights, priviteges, and easements as may be necessary'

convenient, or incidentar to Rr-ioru coAL, its successors' or assigns' activities within any

coal(s) reserved to it hereunder and/or any other eo.al(s) or on, in or upon the lands;

and, (iii) pucn hereby @venants, agrees, and stipulates that the aforesaid rights are

supERroR AND DOMTNANT, rru 
- 
nlr- REspEcrs, to any rights, easements,

privileges, estates, and/or @venants retained or belonging to Puan'

5t{o



ARTICLE 2
TERM

2.O1 Initial Term. The initial Term of this Lease Agreement shall be the period

of Ten (10) years from and including the date first above written'

2.O2 Renewal Terms. In the event that Auroru coal has not commenced

Mining operations at the conclusion of the Initial Term, Alrox Coru- shall have the right,

but not the obtigation, to renew this Lease Agreement at the conclusion of the initial

term, for arenewar term of ten (10) years upon the same terms and conditions"

2.Oz Gontinuation of Lease During Mining Operations. Notwithstanding any

terms that may appear to be to the contrary, so long as ALronu coru- is engaged in

Mining operations, the term of this Lease Agreement shall be extended by and be

coterminous with the period of Mining operations and Alroru coru- shall remain

possessed of the leasehold rights granted herein throughout the life of the Mining

operations untit such time as ALroru conu @ases the Mining Operations or surrenders

the Leased premises to puen. The initial or renewat term of this Lease Agreement shall

be extended until sucS time as (i) Auronr Conu has had sufficient time to extract, mine

and remove alt "mineable and merchantable @at" from the LEASED PREMISES; or (ii)

Alroru Conl has had sufficient time to extract, mine and remove all "mineable and

merchantabre 
"oar,, 

from those areas encompassing any Logical Mine unit (LMU) or

where the tands of the LEASED pREMlsEs are being mined by Auroru Coru- in

conjunction with, or as part of the Mining operations being conducted upon other lands,

whiclrever o@urs LATEST, unless this LeaSe Agreement is sooner hereunder cancelled

or terminated.

2.O4 Additional Extension of Term. The term of this Lease Agreement, as

set forth within this Arti cle 2, wtrether the Initial Term or any extension or continuation,

shall be further ertended for that additionat period of time fotlowing the conclusion of

Mining operations, as necessary, for the purpose of and to (i) allow for the completion

of all reclamation activity by Alroru conu and (ii) for Auroru Conu to obtain release of all

recramation bonds on any permits covering, or including the LEASED PREMISES'

Auroru Conu shal have ail the rights as set out within this Lease Agreement in order to

satisfaclority comply with alt reclimation requiremeRts, orders and regulations regarding

the applicabte permit(s) and Mining Operations. In that the reclamation of the LEASED

PREMISES is an additional benefit to the PUGH, ALroN coru- shall not be required to

pay any minimum royalties or any other additional royalties of any kind, fees or ground

rent during the time that only reclamation activities are being conducted.

5ql



ARTICLE 3
ADVANCE MINIMUM ROYALW

3.01 Execution Royarty. Alroru COAL, for and in consideration of the

execution and detivery of thii Lease Agreement, the receipt and sufficiency of which is

hereby acknowredged, shail pay unto puon the sum of Five Dottars ($5'00) per acre (as

described in Exhibit,1,,) simulianeously with the execution, hereof, as a single, lump

sum execution fee, wfiich is not recoupable for any purpose(s)' hereunder'

3.O2 Advance Minimum Royalty. Auroru cOnl covenants and agrees to

pay unto puq-r the sum of Five Dollars ($5"00) per acre (as described in Exhibit "1") as

an annual ,,Advance Minimum Royalty" hereunder, irrespective of any tonnage(s) or

amount(s) of coal mined and removed during any 'Term Month(s)" or during any other

period(s). The Advance Minimum Royalty *itt oe payable each year on the anniversary

date of the Lease Agreement. The Aivance Minimum Royalty payments shall be

subject to the terms and provisions of abandonment of areas en@mpassed with the

LEASED PREMISES.

ARTICLE 4

TONNAGE ROYALW

4.O1 Production RoYalties.
ALroN coAL @venants 

"i "Jr""" 
to pay the following royalties based upon the

if ff il:l""J"ifi1J:ilff ffi:i,lfi#ii"'']"-y"9.":1-::9g$fi,.TsedPremises
ALroN CoAL will pay ,o pro"-in" 

"to"nt 
of Eight eerefrw\ of theGross Selling

price per ton for each 
"no "u"rvion 

of rwo-Thousand (2,ooii) pounds of coal which is

mined and sold from the LEASEb PREMISES; and 
rinerl removed and sold no*rK'

(b) A 'surface Use Roiryalt'/ lor atl. coal mined' removed and sold fro

Leased Premises. In actdition to the Mineral noy"ity' AlroH Coru' will pg6 me

respective owners of the .uJ""" of tn" land a total amount of Four percent 6ftol of ne

Gross Selling Price of tn" -rf tin"Jand sold from the LEASED PREMISES' In the

event that puet owns tn" 
"rrr""" 

irm wfrictr the coal is mined and sold, PUGH shall be

paid the full amount ot tn" .6ri""" use noyatty, otherwise the surface royalty shall be

paid proportionately to att re-speJivaowners-of th.9 surface based upon their interest of

ownership in the surface. ;; fi;* Use Royalty shall be in lieu of any other ground

rent or @mpensation for surface damage to be paid to the surface owners'

sq ?-



4.O2 Gross Seiling price. For the purposes of carculating the tonnage

royarty provided for herein, whether Minerar Royarty or surface Use Royalty, for all coal

which is mined, removed and sold hereunder, the "gross selling price" of coal shall be

that price actually charged to the,Arm's-length purchase/'of said coal F'o'B' mine site'

An Arm,s Length purchaser is any purchaser in which Auroru conl does not have an

economie interest, or with which Auroru cOnu may be otherwise "affiliated", in any

respect. In the case of any coar mined from the LEASED PREMISES pursuant to this

Lease Agreement, not sold at arm's-length, or :tgled [for longer than 60 total days]

and/or consumed on or off the LEAsED-pngnrrsEs without any arm's length sale by

Alroru coAL, the gross seling price of said coal for purposes of computing the aforesaid

tonnage royalty shall oe presumed 'o 0."^,:1:1.to averase sross 
5.x[iiti1J?,t fi|

be ing iece iveda t -coa | t ipp |enear_ ' l J | ' . l I | ' a [ [ | |U | ' |
Ar-roru coAL,s removat of the subject 

"o"i 
from the LEASED PREMISES, or if stored or

consumed on or off the LEASED pREMlsEs, at the time of placement in storage or

consumption, as applicable. In the event(s), and as often such event(s) may occur' of

any sare or transfer of coar mined from the LEASED PREMISES pursuant to this Lease

Agreement not at arm,s-length and the subsequent resale of said coal by such

purchas er ortransferee at arm,s-length, the aforesaid tonnage royalty shall be based on

the subsequent resale at arm,s-length by such purchaser or transferee- For the

purposes hereof, ,,affiliated,, shall be construed as any person(s) or party(ies) related to,

associated with, or otherwise connected with (in any manner(s), financially, andlor

familiarly) to Alroru conu and/or its agents, employees, families, officers, directors,

sharehorders, affiriates, subsidiaries, heirs, sumessors, assigns, associates, of either of

them. provided, that pucn shall have the right and option, at any time or from time to

time, to erect to receive the percentage roya-lty based upon the highest "gross selling

price,, defined hereunder, irrespective or tne actual "gross selling price" of coal(s)'

4.03 Expenses and commissions. Notwithstanding the foregoing

provisions regarding ,,gross seiling pri@" as set out within g5-02, ALT.N coru shall be

entiiled to deduct from the amount of "gross selling price" as used for computation of

the royalties due under g5.01 , (i) the costs of procelsing, washing, cleaning and sizing

the coal; (ii) the costs incurred in the storage, tiansfer, shipment and transportation of all

coal mined and sold; and (iii) the costs incirred in the de-icing or spraying of any coal in

rail cars or barges; and tiul commissions paid to brokers or coal sales agents as

expenses and commissions paid by Alroru coeu from the sale of the coal mined upon

the LEASED pREMlsES, to the extent that Auroru conl must pay same or incr"rr that

expense or @mmission as a part of the "gross selling price" of the coal' To the extent

that the coal is sold "rau/, or Auroru conu I paid for the coal at a rate quoted FoB mine

site and the purchaser of the coal incurs all expenses, there will be no deduction of

same from the "gross selling price" of the coal.

.5il{3



4"04 Payment Dates. Notwithstanding anything contained

contrary, all tonnage royatty payments due Pucn hereunder shall be

conu on or before the Twenti"tn (20th) day of the month following the

such coal is mined from the LEASED PREMISES'

ARTICLE 5
TONNAGE DETERMINATION

5.ol Tonnage weights. The quantity of coar mined from the LEASED

PREMISES pursuant to this L"rr" Agreement shall be determined by the using the end

user or Arm,s Length purctrase/s w"ignt determination for whictr Alroru conu is paid'

ln the event that the coal is not sotd, then volumetric measurement may be used if truck

scales or tipple weights are not availabte. The votumetric measurements made by

Alroru coAL, andlorits successors, or assigns, shall be final and binding, provided' in

the event puor-r disputes in writing within-t"n (10) days of receipt of Alroru coAL's

votumetric tonnage estimate and/oi disagrees with said volumetric measurements it

may submit the same to arbitration, pursriant to and in accordance with the terms set

out below.

s.o2 Tonnage Reports. Auroru conr covenants and agrees to supply Puen

on or before the Twentieth (20th) day of eaclr month a true and accurate monthly

tonnage account and statements of ail coar mined and removed from the LEASED

PREMTSES during the preceding month. such monthly tonnage statement shall

specify: (i) the tonnage of coal mined pursuant to this Lease Agreement; (ii) the gross

seling price received by Ar-roru coar- for o,almined pursuant to this Agreement; (iii) the

tonnage royarty due on coar sord; and, (iv) alr other information and in a form lvhictl

Puort may request from time to time'

5.03 Right of tnspection. puoH shall have the right to inspect the records of

Auroru conu regarding the mining and sale of the coal from the LEASED PREMISES' if

done so during reasonabte business times and in a reasonable manner so as not to

burden the operations of Alroru coal nor to cause Auroru cOru- undue expense" Puen

is autho rized, and Alroru coer- hereby grants the necessary ingress and egress for

pucn and/or its agents or contractors (wtr o are competent and certified to do so)' from

time to time, to make votumetric measurements of the LEASED PREMISES for the

purpose of determining the actual amount of coal mined and removed therefrom on

\i/hich tonnage royalty is payable unto Puen pursuant to ARTICLE 5' The inspections

of the site shalt be at the ,oi" risk to puen and Puan agrees to indemniff Arroru conr

from any craims of injury or damage inarrred by any agent or contractor of Pucn made

against Auroru coAL, that occur oi arise out of bny visit to or inspection of the LEASED

PREMISES. pUCr-r shall give AlroN conl reasonabte notice of Pucn's intent to visit or

inspect.

herein, to the
paid by Alroru
month in which

sqq
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5.M Right to Gommingle coat. Auroru coru- shall have the right to co-mingle

coal mined from the LEASED FnrnrtsEs with coat mined from other locations and

Auroru coru- shap not be required to pay any royatties to Pucn on the amount of coal

co_mingled from other properties. Auroru bOnr- shall keep accurate records of the

amount of coar that is co-mingred with cnal mined from the LEASED PREMISES'

ARTICLE 5
RIGHTS OF USE

6.01 Grant of Rights. pucH, irrevocably binding itself and its successors,

assigns, affifiates, subsidiaries, AlroN COALS, Sub-AlroN COALS, agents, employees,

officers, directors, and/or sharehotders, and eactr of them forever, does hereby and

herewith grant and convey unto Alroru coAL, its successors and assigns, the exclusive

right, easement, and priviiege to exercise, utilize, and/or othenvise enjoy, at any time or

from time to time, during tn" *ntinuance hereof, any and all rights, titfes, estates,

interests, easements, rightsof-way, leases, surface rights agreements, and/or other

agreements in, to, and/or othenvise pertaining to any estates, surface or othenvise,

which are tocated within the LEASED pREMlsEs during any term of this Lease

Agreement.

6.02 rmprovements upon the Leased premises. ALroFr conu shall have the

right to consrruct in, on or upon the LEA'ED 
"_*:yltEs 

and make sole and exclusive

use of sucfr improvements as may be necessary or incidental to the exploration for and

the extraction, removar, storage, treatrnent, washing, processing, transportation or

disposition of said coal. The rights to construct ano use said improvements shall

include but not be limited to buildings, structures, holding tanks, roadways, entry ways'

fans, portals or outlets, parking lots, power lines, transformer stations, poles, beltways'

tram ways, water lines, rail liies, roadWays, dams' ponds' basins' hollow fills or any

other improvements. Alroru conr- shall not'n" required to pay any additional ground

rent or royarty arising from or rerated to the use of any improvements upon the LEASED

pREMlsES. All improvements shall belong to and remain the property of Alroru conu'
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6"03 subsurface, subjacent and Adjacent suppoft' PUGH' irrevocably

binding itself and its ,u*rrorr, assigns, affiliates, subsidiaries, officers, agents'

employees, shareholders, directors, opJrators' contractors' licenSees' AUfOru COALs'

sub-AlroN coALs, and each of them forever, does, to extent it may laMully do So'

hereby rerease, rerinquish, waive, transfer, and otherwise set-over unto Alroru coRt-' its

suc@ssors and assigns forever, any and all statutory or equitable rights or claims to

verticat, lateral, subjacent and aOlacent support of the LEASED PREMISES and'

henceforth, puen hereby irrevocaoly oinolng itself and the aforespecified associated

person(s) and party(ies) does hereby rerease, retinquish, waive, forego, transfer, and

othenarise set over unto Arroru coAL, its successors and assigns forever' any and all

claims, demands, disputes, causes of action, choses in action, rights, judgments' suits'

and/or othenvise liabilities of any kind or nature \/hich Puen and/or any of the

aforespecified associated person(s) or party(ies) , may have by reason of any

subsidence, faiture, srumps, and/or slides oi tn" LEASED PREMISES' lt is specifically

acknowredged and agreed by pucn that Alroru COAL, and/or Auron coAL's agent(s) or

other AlroN cOALs, intend to and shail conduct deep mining operations which will

include full pillar extraction, and or long-wall operations which may damage or affect the

surface and/or limit the use of the surface either during or following mining, including

any post mining use that may be envisioned by pucH, including but not limited to the

erection or use of any structure thereupon'

6.04 Transport and stockpiting of coar. .Auroru 
conu shall have the right, by

any means possibre, to transport, hoist, hou" and/or stockpile coal across, through or

upon the surface of the LEASED pREMrsEs mined by A.roru conu from the LEASED

PREMISES, or from other properti$ o*Ld, controlted or mined by Alror't Conu" The

right to transport androrstockpire other coals also specifically includes the right to place

or store spoit, overburden or waste, whether arising out of the operations conducted

thereon or from operations being conducted by Auroru conu at other locations' The right

to mine, remove or transport th; coar from oin"t rands shall be across the surfa@' or

through any openings, passageways, shafts, subsurface rsutes, or subtenanean mine

works"

6.05 Non-rnterference with surface. pucn, irrevocably binding itself and its

suc@ssors, assigns, affiliates, subsidiaries, officers, agents, employees, shareholders'

directors, operators, contractors, ricensees,'ALToru conus, sub-ALToN coALs, and each

of them forever wagant that they shall not inte rterewith the Mining operations of Alroru

conr_ nor impede any of the mining activities conducted by Auroru coru-
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ARTICLE 7

MODE OF DELIVERY/REPORTING

T.o1 payments, Reports and Maps. All tonnage royalty payments, tonnage

reports, wheelage reportr, ,"pr, and all other reports, plans, and payments due Pucn

pursuant to this Lease Agreement shail be maired, without demand, as and when due to

pucn at its aforestated mailing address, or to suclr other mailing address(es) vvhictl

Pucl-t may from time to time so designate in writing unto Alroru Coru-'

ARTICLE 8
OPERATIONS

g.o1 Mining standards. Alroru cOnU @venants and agrees that its operations

on the LEASED PREMISES shall be conducted in a practicat' skillful, workmanlike, and

dirigent manner as to expeditiousry mine and remove the most Mineable and

Mercrrantabre coar reased hereby as is e@nomically possible' Provided, ALToru conu

shall not be required to remove all coal and conduct mining operations wtrictt' by

consideration of local conditions or thickness of seam or clraracter of coal, eannot be

mined at a profit. Notwithstanding anything impried hereunder to the contrary, AtroN

conu covenants and agrees to: (i) mine and remove all seams, leaders, riders, bands'

and/or sprits of coar regardress 
'of 

quarity if such seams can be mined at a profit to

Alrotr Goru-; and, (ii) at puon,s discretion and option reave an underground face-up

area including suitable adjacent and appurtenant.rock storage area(s) in order to

facilitate the efficient and e@nomicat 
'subsequent 

backfitling and grading of said

underground face-up area(s), as, when, and wtrere requested by P'GH, v/hieh complies

with ail specifications of pueH, or its agent(s), with respect thereto and is in compliance

with all laws and regulations.

g"o2 compriance with Laws. A-ror.r cOru- @venants and agrees to conduct

its mining operations and all of its other activities upon and within the LEASED

PREMISES at all times in full and *rft"te compliance with all applicable statutes'

regurations, rures, orders, and other governmentar mandates whictr are cuffently in

force or may be hereafter enacted by the United states of America, state of utah'

and/or other applicable govemmentaf authority(ies). Alroru coru- @venants and agrees

not to utilize or participate in any utilization or'tn* LEASED PREMISES, in wtrole or in

part, for any use(s) not specincally contemplated, hereunder'
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8.03 permits. AuroN cOnl @venants and agrees to secure, maintain, and

keep in full force and effect, at its sole cost and expense all: (i) surface disturbance'

mining, and recramation permits from the state of utah, Division of oil, Gas and Mining

(DoGM) [and/or its governmentar suc@ssor(s)J with respect to mining and removal of

coal from the LEASED PREMISES as contemptlt"o, hereunder to; (ii) all mine licenses

from the United states of Ame ,ea Mine safety and Health Administration (MSHA)

and/or the state of utah; and, (iii) any and 
"il 

other ne@ssary or incidental mine

ricenses or permits required to mine and remove coal hereunder in compliance with all

of the raws and regurations of the state of Utah and/or United States of America'

Furthermore, Alroru coru- shail dirigentry and in ? workmanlike and timely fashion

perform and satisfy arr recramation required under and pursuant to any surface

Disturbance Mining andror Reclamation Permits with respecl to the LEASED

PREMISES and/or othenvise arising in connection with as a consequence of or in

association with the mining and removal of coal as contemplated hereunder'

8.04 other Mining operations. The coar contained in or upon the LEASED

PREMISES may be part of a seam or deposit of coal v/hich extends through other lands

onto or become part of the LEASED pREMlsEs" Alroru conl may desire or find it

advantageous to conduct Mining operations upon the LEASED PREMISES in

conjunction with Mining operationJ oeinJ conducted.by Auroru conl upon other lands'

Ar-roru cOnU shall have the absolute i,gnt to conduct Mining operations upon the

LEASED PREMTSES in conjunction witf,, part of' or associated with other Mining

operations being conducted by Auroru COAL, eveR if not those operations are not

located upon the LEASED pnrfutsEs. Arror.r conu shall have the right to include the

LEASED PREMTSES as part of a Logicar Mine Unit (LMU), a @mmon rnine plan, or part

of a permit encompassing other rands, wtrere the lands of the LEASED PREMISES are

being mined by Arroru coru- in conjunction with or as part of the Mining operations

being conducled uPon other lands'

B.O5 Mineabre and Merchantabre coat. For ail purposes under this Lease

Agreement, the term "Mineabte and Mercrrantabre coat' shall mean coal that can be

mined at a profit by Alroru coru-, when reached in the ordinary @urse sf mining, using

modern and efficient mining methods, practices and equipment'
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ARTICLE 9

RECI.AMAT|oNANDPoSTMIN|NGI.ANDUSE

g.01 Reclamation standards. Auroru conu shall reclaim all sites disturbed by

Alroru coru- in accordance with ail permit requirements, state and federal laws'

g.o2 post Mining use. Alroru coru- may estabtish the standards for post

mining rand use to be pasture, grass rands, or grazing rand, or to the extent allowed to

be consistent with the standards established by the applicable regulations'

g.03 Exclusive control. Arrou cOru- shall have sole and exclusive ac@ss,

use and controt to and of ail areas that are being reclaimed until (i) suctr time as all

reclamation activity being conducted by Alroru conr- is completed, and (ii) Alroru coru-

has received a furr rerease of arr recramation bonds on any permits covering, of

including the LEASED PREMISES. pucH shall not itself, nor shall any of its

contractors, agents, employees, guests, invitees or assigns interfere with or in any way

hinder the reclamation activities of Auroru conu. pucn shall not itself, nor shall Puot-t

af row anycontractors, agents, employees, guests, invitees or assigns to have access to

any areas being rectaimed without the express permission of Alroru coAL, \"/hietl

permission ALroru coru, may in its sole discretion deny if the access to the area may

hinder or interfere with the reclamation activities. Auroru coru- shall have the right to

seek injunctive retief before a court of appropriate jurisdiction to enforce its rights to

have a@ess to the LEASED pREMlsEs,'to conduct atl reclamation activities and to

deny ac@ss to all others to the areas being reclaimed'

g.o4 lndemnification. pucl-r shall indemnify and hotd Auroru coru- harmless

from any losses, ClaimS, damageS, expenses, fines' feeS' levieS Of Othef expenses'

including attomeys fees and court @sts, incured by Auroru coru- or suffered by Alroru

coru- as resurt of any interference or hind ranea of the reclamation activities of furoN

COnr- by PUGH, its contractors, agents, emptoyees, guests' invitees or assigns'
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ARTICLE 10
RECORDS

10.01 Record Keeping. Alroru cOru- @venants and agrees to keep' maintain'

and preserye true and accur"l" records, books, and accounts of the amount of all coal

mined, removed and the Gross selling price(s) received for coal mined and removed

from the LEASED PREMISES pursuant to this Lease Agreement. All suctr sales price

records, books, statements, and accounts shail be open to inspec-tion by Puen's

agents at arr reasonabre times. The proviiions of this Paragraph (5'05) shatl survive the

expiration, can@llation, or sooner termination of this Lease Agreement'

10.02 Maps. Alroru cOru- shall fumish to PuGl{ accurate mining maps of Alront

coAL,s mining operations upon or within the LEASED PREMISES upon EXHIBIT MAP

,,A', on an annual basis within Thirty (30) days of fe 
end of each and every calendar

year. suctr mining maps: (i) sha[ oe irep'ared by.a registered professionar mining

engineer; (ii) shal be on r*i", of one ti;l incn equals to one Hundred (100') Feet and

one (1") Inch equars to Four Hundred (40o) Feet; and, (iii) shall depiclseam elevations,

coal sections every One Hundred (100') Feet of pit length"

ARTICLE f
TAXES

11"01 payment of Taxes by Auroru Goau. Auroru coau covenants and agrees

to pay ail taxes, fees, assessments, revies, and att other governmental charges vvhieh

may be assessed, crrarged, or revied upon the improvements erected thereupon and/or

therein of the LEASED pREMrsEs, by A'roru coru- and any and all of the personal

property(ies) of AlroN coru-, the coar severed, mined, and produced pursuant to this

Lease Agreement, ALTOru cOnr-,s rights, titles, or interests in this Lease Agreement, and

the leasehotd estate hereby created, and v/hich may be assessed, charged, and/or

levied in connection with nr-iorq coAL's mining operatibn and other activities conducted

pursuant to or in connection with this Lease Agreement, including, without limitation'

minerar severance taxes, unmined minerar taxes, gross receipts taxes, employment

taxes, black lung taxes, and abandoned mine land taxes and fees as, wf'len' to the

extent(s), and in the amount(s) the same become due and payable, without demand by

Puen"

ssD



11 "o2 payment of raxes by pucH. pucn covenants and agrees to pay all

taxes, fees, assessments, revies, and ail other governmentar charges $/hich may be

assessed, charged, or levied upon the improuements erected thereupon and/or therein

of the LEASED PREMISES, by pucn 
"nb 

any and all of the personal property(ies) of

puen as wet as the ad varorem taxes upon'the .LEASED 
PREMISES' when' to the

extent(s), and in the amount(s) the same become due and payable, without demand by

Alroru conu. pucn shall not alow or permit any portion of the leasehold estate to be

levied upon, forfeited or sotd on account of any unpaid tax' assessment or charge'

11.o2 Reimbursement. In the event(s) any such taxes, assessments, levies,

fees, and/or other governmentar charges, in wrrole or in part set forth in $12'01 should

be paid by pucH, then Aurou conu snaii repay to Puct-t suclt amount(s), in full' within

Ten (10) days of pucH,s sending to Arrorv conu a notice of a reimbursement request

for the same. pucn shail prepare and submit reports and/or payments on any unmined

minerar taxes appricabre to the LEASED pREMrsEs, however, Alroru coru- shall

prompry reimburse puen for ail unmined minerar taxes paid by Puen to the extent

suctr taxes are applicable to the LEASED PREMISES" In the event(s) any suclt taxes',

assessments, revies, fees, and/or other governmental charges, in whole or in part set

forth in g1 z"O2should be paid by Auro* boot. then Auroru cOru- shall have the right to

offset or take as a credit against royarties any amount paid for or behalf of Puen'

1 1.03 protest and Roll Backs. Auroru conu shall have the absolute right to

protest or contest any tax, assessment or levy that may be in the name of Pucn but

which is a tax, assessment or lew to be paio by Ar-roru conu" In the event that the

LEASED PREMISES are taxed as agria.rltural property and if that elassification or

characterization of said land is ctranged or. to the Mining operations of Alroru coAu'

Alronu coru_ shail pay the increaseo amounts due to the roll back or new assessment'
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ARTICLE 12

LIENS/REMOVAL OF EQUIPMENT AND IMPROVEMENTS

12.01 Liens. Aurou Coat. covenants and agrees to prevent any |ien,

assessment, attachment, and/or any other encumbrance, of wtratsoever kind or nature'

arising from the actions of Alroru coAu, or its agents or contractors, from being filed

against or encumbering pucH's tite in and to the LEASED PREMISES'

12.02 Payment by PucH. ln the event, and as often as such event may o@ur,

any third party(ies) perfects a regar right to encumber said LEASED PREMISES' in

whole or in part, as a result or Auroru cOnu's failure, in wlrole or in part, to pay such

parties as herein provided, or as Auroru conu may be otherwise legally obligated' FUGH'

at its sole option and in addition to its other rights and remedies hereunder, including'

but limited to, the remedies set out within this Lease Agreement, does and shall have

the right to pay, in whore or in part, and settte with suctr parties directly' Provided'

however, art such direct payments by pucH shall be forthwith reimbursed by Alrot't

conu to puq-r. This paragraph and/or the payment of suclr direct payment sums' in

whote or in part, by puen is not and shall not be construed as a waiver, alteration' or

modification of any of the Auroru conu's obtigations assumed by it hereunder not of

PUGH's rights hereunder; nor as a @venant by Pucn to perform the same"

12.03 payment without Demand. Arr rentars, royarties, taxes, levies, fees, and

other payments herein agreed to be paid by Aurorr conr shall be paid as and when due'

without demand, and all of the same snatt'oe oeemed and treated as rents reserved by

pu'{; with pucH, in addition to its other rights and.remedies herein provided' reserving

to itself all the rights and remedies of landl-ords under the present and future laws of the

state of Utah forthe cotlection and re@very of rents'

12.04 Removar of Equipment and rmprovements. upon the expiration'

cancettation, or sooner termination, from whatever reason, of this Lease Agreement'

Auroru eonu shall have the right within one hundred eighty (180J days, thereafter' to

remove ail of its (and, if applicable, caused removed its contracto/s) personal property'

maclrinery, equipment, improvements., and olll apparatus from the LEASED

pREMrsEs; provided Auror,r coru-: (ii has paid the Advance Minimum Royalties'

tonnage royatties, and ail other monies due or to become due to Puen hereunder; and'

(ii) has othenvise faithfully and fully r"pt, p"I:iT^d, honored' and observed all other

terms and conditions of this Lease Agreement on its part to keep, perform' honor'

andlarobserve. Notwithstanding the foregoing, Auror{ COAL may maintain on site any

equipment, materiars, ,uppri"I gl ^imirovJments 
necessary for the continued

reclamation of the LEASED PREMISES'
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12.05 Removar of rrash and Rubbish. upon the expiration, cancellation, or

sooner termination from wlratever reason of this Lease Agreement, or upon the

cessation of Mining operations by Arronu cOnu for any cause whatsoever' ALTor'l conu

shail reave the LEASED pREMrsEs, free from any a@umulation of rubbish or trash'

ARTICLE 13
INDEMNIFICATION

13.01 lndemnification by Auroru conu. Aurorq coru- agrees to defend, indemnify' and

foreverhord pucn harmress from and/or against an{ and alt liabilities arising, directly'

indirecly, out of and/or as a consequence 6r Rr-roN coAu's use, occupation' utilization'

andlormining operations and/or any other related work, services, or other activities

conducted pursuant to or in connection with this Lease Agreement, together with all

costs and expenses incruding, but not rimited to, attorneys' fees and other litigation

costs that may be incurred by said indemnified parties in connection therewith, so long

as the aforesaid riabirities were caused by the negrigence or fault of Auroru coru-'

ARTICLE 14
INSURANCE

14.01 coverage by Arron conu Auron conu @venants and agrees to obtain,

keep, and maintain, in full force and effect, at all times, during the continuance of this

Lease Agreement a comprehensive riabirity insuran@ @vering Alroru coAL's mining

operations and other activities conducted ir,.""n! 19 
ot in connection with this Lease

Agreement with the greater of (i) those *inirnrr liability coverage limits required by law'

or (ii) riabirity coverage rimits of no ress than one Million Dotlars ($1'000'000) per

o@urrence / Two Miilion Doilars ($2,000,000) aggregate for the death and/or injury of

person(s) and/or damage to any real or personat property(ies)'

14.O2 Additionar coverages. In addition to the aforespecified liability

insurance, ALT'N conu @venants and agrees to obtain, keep, and maintain in full force

and effect, at alr times, coverage conce'iing workmen's compensation and Black Lung

claims, unempioyment compensation Inlurance, occr.Jpational disease insurance'

emproyer riabirity insurance, and ail insurance coverages concerning Auron coAL's

operations and other activities conducted pursuant to thii Lease Agreement now and/or

hereafter required by the united states of America, state of utah, and/or all other

applicable governmental authorities'
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ARTICLE 15
ASSIGNMENT

15.01 Assignment by Alroru conu. This Lease Agreement, the leasehold

estate created hereby, and any rights, titles, interests, easements, and/or privileges

reased hereby, may be assigned, mortgaged, conveyed, subleased, licensed'

encumbered, contracled, permittJo, or othenvise transferred or set over by AuroN coAL'

in wtrore or in part, without the express, unitten consent of Pucn first had and obtained

as ne@ssary for the fuil and comprete removal of all Mineabte and Mercfiantable coal'

15.02 Obtigation of Assignee. In the event of an assignment, mortgaging,

conveyan@, subrease, ricense, encumoran@, contract, or othen'vise transfer of this

Lease Agreement, the assignee shail be obriged to assume and fulfill all obligations of

Ar-rorqConlassetoutwithinthisLeaseAgreement '

ARTICLE 16
\^JARRANW OF TITLE

16.01 wananty of ownership. puen hereby warrants and represents that

pucn is the fee simple tiile holder and sole owner of all rights, titles, estates, and/or

interests in, to, pursuant to, or herd in accordance with the LEASED PREMISES

incruding ail coar and the rights to mine and setl said coal from the LEASED

PREMISES.

16.02 No Defects. puen hereby warrants and represents that the title to the

LEASED pREMlsEs is free and clear oirny tien or encumbrance of any kind and that

pucH has the unrestricted right to enter into this Lease Agreement with ALroN coAL'

regarding the LEASED pnEutses and that there are no outstanding contractual

arrangements or obrigations, without rimitation, that will diminish, restrict or inhibit the

rights granted to Auroru Conl'

16.03 consideration for warranty. The Royarties payabte to Pue n under the

terms of this Lease Agreement are based ,pon and in consideration for the conveyance

of the fuil, unrestricied and unencumbered rights granted to Auroru coru- and the right of

Auro* coru- to mine and seil the coal rrom tne LEASED PREMISES without the

requirement to obtain any further righ; ,"g"rding the LEASED PREMISES and the

operations to be conducted thereon or to pay any additional fees, royalties or rents

except as set out within this Lease Agreement to Puen"
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16.04 Defect in Tifle. In the event, the puon's title in and to the LEASED

pREMlsEs, is defeated, in wfrote or in part, by the holder of superior title in and to the

same, pucn sharr repay Auroru conu any tonnage royarty(ies) paid on coal(s) mined

from the area then in question, without interest to the extent and in the same proportion

that the interest of pucn is defective. Thereafter Auroru cOru-'s obligation and covenant

to pay all monies due pucH, hereunder, shall instead be payable to the proper owner of

the interest in proportion to the interest or rights held and the amount paid to Pucn shall

be reduced by the amounts paid to the proper owner of the interest. Auroru coru- may

escrow alt amounts subject to protect or contest until suclt time as the proper interest

and proper owner is determined. The unpaid royalty shatl there after be paid without

interest"

16.05 Gosts of Defense. pucn shall reimburse ALtoru cOnl for any and all

expense(s), cost(s), and attorneys' fees incurred in the defense of any civil actions'

arising herefrom,'IRRESPECTIVi or THE OUTCOME THEREOF'

16.06 curative Measures by Arroru coeu. Auroru conl may initiate and take

whatever steps are necessary to secure or obtain whatever disputed rights or interests

that are necessary to provide crear tifle to AuroN coAr, or take whatever curative steps

are necessary to remove the encumb ranea or lien lt/hicfi restricts its rights granted

hereunder. Auroru conl may thereafter (i) seek reimbursement from Puen for all of its

eosts and expenses incurrei, or (ii) retain the interest obtained and reduee the amount

of royalties paid to Pucn by the same proportionate amount"
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ARTICLE 17
TERMINATION BY AUTOru CORI-

17.O1 Right of rermination-AlToN conl. ALroN cOnU may terminate this

Lease Agreement in its entirety at any time and from time to time during any tern or

extension of term of this Lease Agreement. In lieu of terminating the Lease Agreement

in its entirety, Arroru conL may Lbandon, surrender or relinquish any portion of the

LEASED pREMlsEs that are no longer needed by Ar-roru conu for its operations'

17 .O2l.totice to Abandon. Auroru conu shall give Puct-t at least Thirty (30)

days written notice of Auroru coru's decision that it intends to abandon, surrender or

refinquish any portion or any areawithin the LEASED PREMISES and that Alroru conu

intends not to rnine coal from the sam e area, or that Auroru cOnU intends to terminate

this Lease Agreement in its entirety'

17 .O3 Right of continuation. ln the event that Auroru conu gives notice of its

intent to abandon, surrender or relinquish any portion of the LEASED PR'EMISES' or

terminate this Lease Agreement in its entirety, PucH shall have thirty (30) days

foilowing the notice by AuroN coAL, (i) to provide to.Alroru coru- notice in writing of its

intent to succeed to Alroru coRu for the entire permitted area and continue the Mining

operations, or (ii) that the areas sought to be affected by the notice to abandon'

surrender or rerinquish is in fact mineabre and that Puct-t will provide for the continued

mining and reeramation of those areas. ln the event that Fucn provides the written

notification to Auroru coAu, then Auroru cOnr- shall not reclaim the site or abandon the

area,subjecr to comptiance with ail laws, regurations and permit requirements, at the

sote cost to puen until such time as 
'pucrr 

fully transfers the mining permit and

operations to Puct-t.

17 .M Effect of surrender. Upon any sunender of this Lease Agreement by

Alroru coAL, Arroru conu @venants and agrees to duly execute and deliver to PUGH'

upon request, a Rerease Agreement, in leenrdaole form, releasing all rights, titles'

estates, and interests of Ar-roru coru- in and to any of the LEASED PREMISES' Alroru

conu and its respective heirs, suc@ssors, assigns, officers, directors, agents'

sharehotders, and each of them, forever will inere"fter be reteased from any further

riabirity, obtigation, covenant or condition to perform under the terms of this Lease

Agreement.
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ARTICLE 18
TERMINATION FOR DEFAULT

1g.01 Terms of Default. In the event that Alroru conu faits, at any time or from

time to time, to pay ail sums due and payabre unto .pucH, 
hereunder, as, when' and in

the appricabre amount when due and payabre, or if Auroru conu fails to perform any

other obrigation under the terms of this iease Agreement, then Puen may consider

Auron conu as in default under the terms of this Lease Agreement.

1g.02 Notice of Defautt. In the event that puon considers ALroru coru- as in

default, as set out within g1g.01 , then pucn shall provide Auroru coru- written notice'

delivered to the address set out herein, of any suclr condition of default. The notice of

default shall set forth each term, condition or provision constituting default and the

specific provision of this Lease Agreement as it applies to the condition of default'

18.03 cure period. Auroru conl shail have Sixty (60) days from and after the

date of receipt of any notice of default within $/hich to cure and remedy said default' In

the event Auroru conu fairs to fuily cure and remedy said default, Pucn shall and does

have the right and option to terminate this Lease Agreement by declaring Alroru conu in

breach of the Lease Agreement. pucn shall exercise its right of termination,

hereunder, by sending written "NorcE oF TERMTNATION" to Alroru conu, as set

forth. Five (5) days foilowing the detivery of the written "NorlcE oF TERMINATIoN' to

Aurorq coAL, without requirement of additional notice or action, Puon may repossess

and retake the LEASED pREMlsEs and all improvements and appurtenances

thereunto belonging, either by act of re-entry and/or other legal aetion(s)' without any

liability for so doing.

18.04 Extension of Time to cure. In the event that the condition of default

cannot reasonabre be cured by Auroru conu within the sixty (60) day period (with the

exception of monies due and owing to eucn1, then the time period for Alroru coRu to

cure the condition of default shall be autorltir"tty extended by that amount of time

reasonabry necessary to cure the condition of defautt, where no irreparable loss or harm

will be suffered by FucH in the interim. Auroru coru- shall have the responsibility to use

a' good faith efforts to crlre the condition of default in the least amount of time

necessary to do so.

18.05 Forbearance by puoH. provided, any failure to exercise PUGH's right,

hereunder, at any time, from time to time, or for any period of time to declare AlfOru

coru_ in defaurt, shail not be deemed a waiver, modification, or abrogation of the

provisions of this Articre, in wtrote or in part, and any sueh failure to exercise said rights

sha, not precrude or prevent puen from enforcing its rights under this Article, at any

time or from time to time, thereafter upon any subsequeRt default'
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ARTICLE 19
NOTICES

19.01 service. Ail notices where provided for anywhere in this Lease

Agreement, shail be deemed to have been served upon the receiving Party' if suctt

notice is sent via U. s. certified Mair, postage prepaid' by the sending Party to the

receiving party at the latte/s mailing address as set out within this Lease Agreement' In

the case of ctrange of the mairing address of any Party, the Party so dtanging its

mailing address snltt give written notice to the other Party'

ARTICLE 20

GUMULAT|VEREMEDIESANDARB|TRATIoN

20.Al cumulative Rights. In addition to all other rights and remedies herein

provided, the parties shail nJve the right to pursue any and all rights and remedies they

may have under the law of the State or utan or otherwise @ncerning any violation

and/or default of any term, condition, provision, and agreement hereof"

20.02 Binding Arbitration. Disputes between the parties under the terms and

conditions of this Lease Agreement shall be submitted to binding arbitration"

20.03 selection of Arbiters. The party seeking arbitration shall provide written

notirc of its election to submit any dispute(s) io arbitration along with the name of one

(1) disinterested person to serve on the aiuitration panel. Thereafter, the other party

shall nominate one (1) disinterested to serve on the arbitration panel and Puct-t and

Alroru coru- shall joinily petition the American Arbitration Association to appoint a

third-party, uninterested registered profe*ion"r Mining Engineer in the state of utah' to

serve as the third and final-member of the arbitration itn"t. The arbitration panel shall

be serected and finaily appointed within Twenty (20) days of the initiation sf arbitration

and shail set a date certain within Thirty (30) days of appointment of the third panel

member to conduct the arbitration hearing.

20.a4 conduct of proceedings. All arbitration proceedings shall be conducted

in accordance with and pursuant to the rules and regulations of the Ameriean Arbitration

Association; and, the final decision of the arbitration panel shall be: (i) rendered wtthin

Thirty (30) days of the arbitration hearing; ano, (ii) shall be final and binding upon Puen

and Auroru coru_ without any appear, ,"Jorrrc,'oi right of trial of de novo, in any state

court and/or United states District court.

20.05 Gosts. The parties shall bear their own costs incurred in the arbitration'
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ARTICLE 21
MISCELLANEOUS

21.O1Choice of Law. This Lease Agreement, in arr respects, shail be governed,

construed, and enforced in accordance with the substantive laws of the state of Utah'

21.02 Merger. This Lease Agreement constitutes the entire, integrated

agreement by and between the parties hereto with respect to the subject matters hereof

and supersedes ail, orar and written, prior 
"ld. 

contemporaneous negotiations,

representations, agreements, and undertakings of the Parties hereto relating to the

subject matters, hereof.

21 .03 Modifications. This Lease Agreement shall not be modified, altered,

suppremented, or otherwise amended, in wnore or in part, unless said modification,

alteration, supptement, and/or othenvise amendment is in writing and mutually executed

by the parties hereto. No eviden@ of any suclr modification, alteration, supplement' or

amendment of this Lease Agreement snait be received in any controversy arising out of

or pursuant to the same unrJss it is in written and executed as specified"

21 .o4 severance for partiar Invaridity. In the event any provision of this Lease

Agreement shall be adjudged invalid by a court having competent jurisdiction over the

parties hereto, such invatid provision shall be deemed deleted from this Lease

Agreement and this Lease Agreement shall be construed as to give full force and effect

tothe remaining provisions hereof'

21.05 Recording. AUroru COAU may record this Lease Agreement, or a

memorandum of the same, without the prioi written @nsent of Pucn first had and

obtained. upon the expiration, canceilation, or sooner termination of this Lease

Agreement and in the event these presents, or a memorandum hereof' have been

previousry recorded, upon pucH,s request Auroru conu shatl and binds itself to provide

pu'-r a recordabre memorandum, of a form presoibed by PucH, witnessing the

expiration, caR@lration, or sooner termination of this Lease Agreement'

21 .6 survivar. Arr representations , warranties, obtigations, agreements'

stipurations, and covenants made herein or in connection herewith, notwithstanding any

provisions of this Lease Agreement that may appeat to the contrary, shall respectively

survive the expiration, cancellation, ot. ,ooner'termination for wtratever reason of this

Lease Agreement to the full extent and until such time as the representations'

wananties, obligations, agreements, stipulations, and eovenants are respectively fully

kept, paid, honoied, observed, and/or performed'
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21.07 Retationship of pafties. The retationship between the Parties hereto is

sorery that of randtord and tenant, and suclr retationship shalt not be interpreted or

established as that of partners, joint venturers, @tenants, principal, and agent' or any

relationship other than that of landlord and tenant. PuGH's right to review any of Alroru

coAL,s mining projections, ptans, maps, and other data, and PucH's right to inspect

Auroru coAL,s records or mines shatt not be deemed, treated, or construed as anything

more than pucH,s right to review same. pucn has no right of management or control

over any of the Mining operations conducted by Alroru coaL. Nothing herein provided

sha, be construed as creating an emprovm"nt relationship or a retationship other than

that of tandlord and tenant between Puen and Alroru Conu'

21.ag captions The captions appearing in this Lease Agreement arc for

identification purposes only and shall noi'be construed as affecting in any way the

meaning of the Provisions hereof'

21.0g rnure and Binding Upon the parties. This Lease Agreement, and the

conditions, provision, .ovenants, acknowledgments, stipulations, options, and

agreements contained herein, shail inure to the benefit of and be of full and binding

effect upon the parties hereto and their respective successors, assigns, and

transferees. Nothing set forth in this Lease Agreement confers or is intended to confer

upon any person or entity other than th; parties hereto, and their respective

successors, assigns, and transferees, any benefits, rights, or remedies under or by

reason of this Lease Agreement, excepting sotely as set forth herein"
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lN WITNESS WHEREOF, the above described Parties as evidencing their

agreement to the terms contained herein, have subscribed this Lease Agreement- This

Lease Agreement having been executed in duplicate copies, each of whicft shall be

treated and considered an original, this the date and year as set out.

LESSOR: C. BURTON PUGH

Date: 1 , (

LESSEE: ALTON COAL DEVELOPMENT, LLC

Date: 3*ry BY:

ITS:

STATE OF UTAH
i t t )

couNrY or I I f(P t

The foregoing Lease Agreement was signed,
me by C. BURTON PUGH, on this | 0 daY of

My Commission Expires t 1- Z1-01

orn to,. and acknowledged before'4p 
r -,2AA4.

s

STATE OF

l i 
I 
t

The Lease
me by

My Commission ExPires:

an$ as ,Manager of ALTON COAL
\ffi_,zooa,.

oEver-OPMENi, LLC on this 
' ' da1 of

was signed, swom to, and

NOTARY PUBLIC
BARBARA SPENCER

225 S Main
Pleasant Grove, UT 84062
My Commission ExPiros

July 29,20O7
STATE OF UTAH

C. BURTON PU

NOTARY PUBLIC
BARBARA SPENCER

225 S Main
Pleasant Grove, tlT 84062
My Commission Expires

July 29,2007
STATE OF UTAH

l-yl-o

OTARY PUBLIC
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EXHIBIT 1

All that certain real property situated in Township 39 south, Range 5 west, SLB&M, Kane

county, utah, more particularty described as follows:

DESCRIPTION: WNS E05
S*t' 

" 
3ft Aff ofs."tional l,ot #l (NW%NWV');NE/NWYt;N%\{E%;

ALSO: BEGINNING 3.50 chains west of the Esst Quarter @rner of said

section 30, and running south 34" 34' west 22.64 chains to the 1116

section line; thence WJst 2.64 chains to the Southwest corner of the

NE%SE12 ofsaid Section 30; thence North 40.00 chains; thence East

20.00 chains; thence South 14.69 chains; thence southwesterly to the point

of beginning

...containing 217.64 acres' more or less'

DESCRIPTION: HIP 3
Section 29: BEG[.IN[.IG at the Northwest corner of Said Sectisn 29, and

running thence South 34.69 chains; thence North 33" 22' East 35.50

chainslthence North 40o west 0.58 chains; thence North 37o 30' East

12.30 chains; thence West 22.23 chains to the point of beginning'

DESCRIPTION: TO
Section 19:

...containing 160.00 acres' more or less'

DESCRIPTION:

...containing 320.00 aores' more or less.

so@
SW%SEI%,8%SE%,SEY1NE%

TOWNS SOUTH.RANG
S'zswz,N%s%. sE'/NE%, swYNw%

SbU



MINERAL

C. Burton Pugh 405V/o
533 N 650 E
Lindon, Utah 8/iM2'1567

Roger M. Pugll AttorneY q 37 'AU/o
Fact & Power of AttorneY for
Verna H. Pugh
t t6 South 100 West
Kanab, UT 84741

Margaret MoYers 225V/o
Kanab, Utatt

SIIRFACE O\ilNER,SHIP:
C. Burton hgh
533 N 650 E
LindorL Utah 84M2-1567
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EXHIBIT 2

Alecia Swapp Dame Trust
Surface and Mineral Lease, dated 4129105



a4 /29 /2865  88 :LE 8592334388

COAL MINING LEASE
between

THE ALECIA SWAPP DAME TRUST
and

ALTON COAL DEVELOPMENT' LLC

THIS LEASE AGREEMENT effective as of the 29h day of April. 2005, is by and

between The Atecia Swapp Dame rrust, by and gyygn Ej:h* ?:^?.!
behatf of the Trus( whose mailing address ,s JhJe.' 4eo4'
and is hereafter refened to as "DAME"; and, Alton Coaf Develo LLC a Nevada

Limited Liability Company, with a principal address of
hereafter refened to as "ALToN CoAL"

LANDRUM SHOUSE LLP PAGE A2/8 ,

srs28
WITNESSETH:

WHEREAS, DRME owns that certain coal estate lying whhin certain tracts or parcels t
of real property lying and being located in Kane County, Utah and as more specificallV se\ i
forth in attached Exhibit "1" Description of Tracts, hereafter described as the "LeasedS
premises" ;  and, 

r / \ 's ' r r lvrrvr |  Yr L---- t  t ' t

H'
WHEREAS, DnuE has hereby and herewith agr.eed to lease unto AlroH Conu all of s,l

the coal contained within any and all seams of coal lylng In or upon, subject ln all respects J
to each and every term, covenant, provision, and condition set forth herelnbelow: and, 

$
@

NOW, THEREFORE, that for and in consideration of Alroru coAt's proper.lnq ft
timely payment, observation, and performance of the hereinbelow described specifi*d E
rents, royahies, terms, and conditions, on Auroru CoRt's part to pay, honor, observe, a1d/o1 fi
perform, the parties do hereby agree to the foltowing terms and conditions of this Coal E,

Lease Agreemenl Slsl
ARncLE I k

GRANT OF LEASEHOLD H

1.01 Lease of coal. The Denae hereby leases, lets and demises to Auroru Conu

subject to and conditioned upon each and every term, @vensnt, provislon, and condition

hereof, end for, and during the specified Term and extensions or renewals; (i) the right and

privilege to explore for anJ rnine and rernove any and all of the Mineable and Merchantable

coal lying In or upon the Leased Premlses, as set out withln Exhlblt "1n which ls attached

to this Lease fureement and lncorporated hereln by reference; and (ii) the right to conduct

minlng activities uslng all avaflable methods forthe extraction, mlnlng and removal of coal,

whether such technlques or equipment used for the extraetiO0, mlnlng and removal of the

coal are no\li/ avallabte or that may become available in the future, whether consldered as

adeepminingmethodorsurfacemi@asinc|udinguut11!|iIt.91::l i l
mining(includingpit,drag|ine),94ffining,highianqiningormountaintopremova|l

0,4,
ffid,

a{.

$8(J
l u l

EK
F,t
* , a
!4

li
i l )
€ i
v-il t
!r)1
<l

E
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and (ii i) the exclusive right and privilege to conduct the aforesaid mining upon and within

the Leased premises and to use and affect as much as or all of the Leased Premises as

desired by Auroru C9AL, without limitation, togetherwith (iv) the right to market and sell said

coal, all in accordance with the provisions of this Lease Agreement'

1.02 Transportation and Access Rights. In addition to the rights to explore for,

excavate, mine, remove and sell the coal from the Leased Premises, Dnnnr hereby leases,

lets and demises to Alroru Conl; (i) the unfettered right to transport all coal recovered from

the Leased premises across the surface, or anylt/here beneath the surface of the Leased
premises; and (ii) the exclusive right, easement, and privilege to enter upon or within said

premises and/or any appurtenant premises and perform all work, services, and related

activities which may be necessary, convenient, or incidental to the mining operation,

including the passage of people, vehicles, machinery, equipment, supplies or materials.

1.03 Other Rights. In addition to the rights to explore for, excavate, mine,

remove and seltthe coalfrom the Leased Premises, Dnue hereby leases, lets and demises

to Alroru Conu; (i) the exclusive right, easement, and privilege to construct, reconstruct,

locate, and/or place any fil l(s), hollow fil l(s), sidehill f it l(s), refuse disposal area(s), or other

spoil storage site upon the Leased Premises, whether temporary or permanent and (ii) to

do all construction, excavation, grading or earth moving as is deemed necessary by Auroru

Conu in conjunction with the foregoing rights or any aspect of its Mining Operations.

1.04 Superior Rights. The r ights granted by Dnur are and include ( i)  the

exclusive DOhIINANTAND SUPERIOR, rightto exercise, util ize, and enjoy any and all of

the aforesaid rights and all other rights, easements, and privileges previously or

subsequengy leased, tet, demised, granted, and/or conveyed to Dnnne (and/or its affiliates,

subsidiaries, agents, parent companies, successors, or assigns) under, pursuant to, or in

accordance wiih any surface rights agreements, leases, agreements, subleases, deeds,

or other instruments affecting the Leased Premises and/or any other premises appurtenant,

vicinal, or adjacent thereto, now owned, possessed or hereafter obtained by Dnue in

relation to the Leased Premises and (ii) the right to freely and fully utilize and exercise said

mining rights, privileges, and easements as may be necessary, convenient, or incidental

to AuroN CoAL, its successors' or assigns' activities within any coal(s) reserved to it

hereunder andlor any other coal(s) or on, in or upon the lands; and, (ii i) Dnnae hereby

covenants, agrees, and stipulates that the aforesaid rights are SUPERIOR AND

DOMINANT, lN ALL RESPECTS, to any rights, easements, privileges, estates, and/or

covenants retained by or belonging to Dnue.

Page 2of  24



ARTICLE 2
TERM

2.01 Initial Term. The initial Term of this Lease Agreement shall be the period of

Ten (10) years from and including the date first above written.

2.OZ Renewal Terms. In the event that Alroru Conl has not commenced Mining

Operations at the conctusion of the Initial Term, Alroru Conl shall have the right, but not

the obligation, to renew this Lease Agreement at the conclusion of the initial term, for a

renewat term of ten (10) years upon the same terms and conditions.

2.03 Continuation of Lease During Mining Operations. For purposes of this

Lease Agreement, the term 'Mining Operations' shall be broadly construed to include but

not necessarily be limited to the actual removal of coal; the working of or preparation of

any face, bench, pit or site for the mining or removal of coal; placement of or advancement

of entryways, shafts, portals, ventilation, conveyors, or long walls; core drilling or active

exploration for coal; and operations conducted in conjunction with the washing, sizing,
processing, storage, or transportation of coal. Notwithstanding any terms that may appear

to be to the contrary, so long as Alroru Conr is engaged in Mining Operations, the term of

this Lease Agreement shall be extended by and be coterminous with the period of Mining

Operations and ALroN Conl shalt remain possessed of the leasehold rights granted herein

throughout the life of the Mining Operations until such time as At-toru Conl ceases the

Mining Operations or surrenders the Leased Premises to Dnue. The initial or renewal term

of this Lease Agreement shall be extended until such time as (i) Alroru Conu has had

sufficient time to extract, mine and remove all "Mineable and Merchantable Coal" from the

Leased premises; or (ii) AlroN CoAL has had sufficient time to extract, mine and remove

ail ,,Mineable and Merchantable Coal" from those areas encompassing any Logical Mine

Unit (LMU), or where the lands of the Leased Premises are being mined by furoN COAL

in conjunction with, or as part of the Mining Operations being conducted upon other lands,

whichever occurs 1-ATEST, untess this Lease Agreement is sooner hereunder cancelled

or terminated.

Z.O4 Additional Extension of Term. The term of this Lease Agreement, as set

forth within this Article 2, whether the Initial Term or any extension, renewal or continuation,

shall be further extended for that additional period of time following the conclusion of Mining

Operations, as necessary, for the purpose of and to (i) allow for the completion of all

reclarnation activity by AlroN Conu from the Leased Premises or from those areas

encompassing any Logical Mine Unit (LMU) including the Leased Premises, or where the

lands of the Leased Premises are being mined by Aurolr Conl in conjunction with, or as

part of the Mining Operations being conducted upon other lands, and (ii) for AuroN Coal

to obtain release of all reclamation bonds on any permits covering, orincluding the Leased
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premlses. Ar-tou CoAL shall have all the rights as set out within thls Lease Agreement In

order to satisfac,torily comply with all reclamation requlrements, orders and regulations

regaraing ttre appticable permlt(s) and Minlng OPerations. ln that the reclemation of the

L"-"sJ Fr.ri."" i" 
"n 

additional'benefit to he Deue, ALtoN Coel shall not be requhed to

pay any minimum royalties or any other additional royalties of any kind, fees or ground rent

Aurlng ine fime that only reclamation ac{ivities are belng conducted'

ARTICLE3
ADVANCEMINIMUM ROYALW

3,01 Execudon Royalty. ALTON coAL, for and In conslderation of the execution

and delivery of this Lease Agreement, the receipt and sufficlenoy of which ls hereby

acknowledged, shall pay unto Dnuethe sum of Two Hundred Dollars ($200.00) peracre (as

described tn e*rUtt;t j simultaneously with the execution, hereof, as a single' lump sum

execution fee, which is not recoupabte for any purpose(s), hereunder'

3.02 Advance Minlmum Royalty. ALTON coAL covenants and agrees to pay

unto DAME the sum of Two Hundred Dollars ($200.00) per acre (as described in Exhlblt "1")

as an annual 'Advance Minlmum Royalt/ hereunder, lnespective of any tonnage(s) or

amount(s) of coal mlned and removed during any'Term Month(s|' or during any other

p",iJt.).'rnu novance Minimum Royalgwill be payable each year on the enntuersarydate

ItnisLeas"ngreement. TheAdvanceMinimumRoyaltypaymentsshall besu$ecttothe

tenns and provislons of abandOnment of areas encompassed with the Leased Premlses'

ARTICLE 4
TONNAGE ROYALTY

4.01 Production Royalties. ALTON coAL covenants and agrees to pay lhe

fotlowing royarues based upon lhe production ofcoalfrom the Leased Premises:
(;) A "Mineral production ioy"M for all coal mlned, removed and sold from the

Leased premises. elior.r Coer will pay to Druue the amount of Eight Percent (8%)

of the Gross Selting Frice per ton foi each and every ton of Two Thousand (2,000)

poundsofcoalwnicntsmlnedandsoldfromtheLeasedPremlses,ownedbyDAME'
otherwise the Mineral Produc{ion Royalty shall be pald propodonately to all

respective owners of the surface based upon thelr inlerest of ownership in the

surface; and
(b)A.SurfaceUseRoyattffora||coa|mlned'removedandso|dfrom|heLeased
iiemtses. In addition [o the Mineral Royalty, ALroN CoAL wlll Pay to the respec{ive

ovaprs of the surtace oitne tand a total amount of Four and one-half percent (4%7o)

of the Gross selling Prica of the coal mined and sold from the Leased Premises' In

the event that DAME owns the surface from whlch the coal is mlned and sold, DAME

shallbe paid the tutt amouni of the'surface Use Royalt/, otherwise the Surface Use

noy"rty.r'"rrbepaidproportionate|ytoa||respecliveownersofthesurface

,t lMpase4ot24 fuWV
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based upon their interest of ownership in the surface. The Surface Use Royalty

shall be in lieu of any other ground rent or compensation for surface damage to be

paid to the surface owners.

4.OZ Gross Seling price. For the purposes of calculating the tonnage royalty

provided for herein, whether Mineral Royalty or Surface Use Royal$, for all coal which is

mined, removed and sold hereunder, the "Gross Selling Price" of coal shall be that price

actually charged to the'Arm's-length Purchaser'of said coal F.O.B. mine site. An Arm's

Lengl-r purchaser is any purchaser in which Alroru Conl does not have an economic

inteiest, or with which ALroN Coel is not otherwise "affiliated", in any respect. ln the case

of any coal mined from the Leased Premises pursuant to this Lease Agreement, not sold

at arm's-tength, or stored [for longer than 60 total days] and/or consumed on or off the

Leased premises without any arm's length sale by Auroru CoRt, the Gross Selling Price of

said coal for purposes of computing the aforesaid tonnage royalty shall be presumed to be

equal to average gross realization for the same specification of coal being received at the

coal tipple nearest the mine site, at the time of Alroru CoAL's removal of the subject coal

from the Leased Premises, or if stored or consumed on or off the Leased Premises, at the

time of placement in storage or consumption, as applicable. In the event(s), and as often

such event(s) may occur, of any sale or transfer of coal mined from the Leased Premises

pursuant to this Lease Agreement not at arm's-length and the subsequent resale of said

coal by such purchaser or transferee at arm's-length, the aforesaid tonnage royalty shall

be based on the subsequent resale at arm's-length by such purchaser or transferee. For

the purposes hereof, "affitiated" shall be construed as any person(s) or party(ies) related

to, associated with, or otherwise connected with (in any manner(s), financially, and/or

familiarly) to furoru Conu and/or its agents, employees, families, officers, directors,

shareholders, affi l iates, subsidiaries, heirs, successors, assigns, associates, of either of

them. provided, that Dnue shall have the right and option, at any time or form time to time,

to elect to receive the percentage royalty based upon the highest "Gross Selling Price"

defined hereunder, irrespective of the actual "Gross Selling Price" of coal(s).

4,03 Expenses and Commissions. Notwithstanding the foregoing provisions

regarding "Gross Selling Price" as set out within $5.02, ALTON Conl shall be entitled to

deduct from the amount of "Gross Selling Price" as used for computation of the royalties

due under g5.01, (i) the costs of processing, washing, cteaning and sizing the coal; (i i) the

costs incurred in the storage, transfer, shipment and transportation of all coal mined and

sold; and (iii) the costs incurred in the de-icing or spraying of any coal in rail cars or barges;

and (iv) commissions paid to brokers or coat sates agents as expenses and commissions
paid by Auroru Conl from the sale of the coal mined upon the Leased Premises, to the

extent that Ar-roru Conl must pay same or incur that expense or commission as a part of

the ',Gross Selling Price" of the coal. To the extent that the coal is sold "rau/ or Alroru

Conl is paid for the coal at a rate quoted FOB mine site and the purchaser of the coal
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incurs all expenses, there will be no deduction of same from the "Gross Selling Price" of

the coal.

4.04 payment Dates. Notwithstanding anything contained herein, to the

contrary, all tonnage royalty payments due Dnue hereunder shall be paid by Alroru Conl

on or before the Twentieth (20th) day of the month following the month in which such coal

is mined from the Leased Premises.

ARTICLE 5
TONNAGE DETERMTNATION

S.O1 Tonnage Weights. The quantity of coal mined from the Leased Premises

pursuant to this Lease Agreement shall be determined by the using the end user or Arm's

Length purchaser's weight determination for which Alroru Conl is paid. In the event that

the coal is not sold, then volumetric measurement may be used if truck scales or tipple

weights are not available. The volumetric measurements made by AlroN COAL, and/or its

successors, or assigns, shall be final and binding, provided, in the event Dnue disputes in

writing within Ten (10) days of receipt of AlroN CoRL's volumetric tonnage estimate and/or

disagiees with said volumetric measurements it may submit the same to arbitration,

pursuant to and in accordance with the terms set out below'

5.02 Tonnage Reports. AlrOru cOnl covenants and agrees to supply Dnue on

or before the Twentieth (20th) day of each month a true and accurate monthly tonnage

account and statements of all coal mined and removed from the Leased Premises during

the preceding month. Such monthly tonnage statement_shall specify: (i) the tonnage of

coal mined pursuant to this Lease Agreement; (ii) the Gross Selling Price received by

Alror..r Conl for coal mined pursuant to this Agreement; (iii) the tonnage royalty due on coal

sold; and, (iv) all other information and in a form which Dnue may request from time to

time.

S.03 Right of Inspection. Dnue shall have the right to inspect the records of

Alroru Conr- regarding the mining and sale of the coal from the Leased Premises, if done

so during reasonable business times and in a reasonable manner so as not to burden the

operations of ALrofr Conu nor to cause Arroru Conu undue expense. Dnue is authorized,

and Auroru Conl hereby grants the necessary ingress and egress for Dnue and/or its

agents or contractors (who are competent and certified to do so), from time to time, to

make votumetric measurements of the Leased Premises for the purpose of determining the

actual amount of coal mined and removed therefrom on which tonnage royalty is payable

unto Deue pursuant to ARTICLE 5. The inspections of the site shall be at the sole risk to

Dnue and DnuE agrees to indemnify Auroru Conl from any claims of injury or damage

incurred by any agent or contractor of Dnnae made against Alroru CoAt, that occur or arise
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out of any visit to or inspection of the Leased Premises. Dnn,|e shall give Alroru Conl

reasonable notice of DnuE's intent to visit or inspect.

5.04 Right to Commingle Coal. Alroru Conl shall have the right to co-mingle

coal mined from the Leased prJmises with coal mined from other locations and Alroru

Conu shall not be required to pay any royalties to Dnue on the amount of coal co-mingled

from other properties" Alror,r Conl shall keep accurate records of the amount of coal that

is co-mingled with coal mined from the Leased Premises.

ARTICLE 6
RIGHTS OF USE

6.0l Grant of Rights. DAME, irrevocably binding himself and his heirs,

successors, assigns, affi l iates, subsidiaries, lessees, sub-lessees, agents, employees,

officers, directors, and/or shareholders, and each of them forever, does hereby and

herewith grant and convey unto Alroru CoAL, its successors and assigns' the exclusive

right, easement, and privilege to exercise, util ize, and/or otherwise enjcy, at any time or

from time to time, during the continuance hereof, any and all rights, tit les, estates, interests,

easements, rights-of-way, leases, surface rights agreements, and/or other agreements in,

to, and/or otherwise pertaining to any estates, surface or othenruise, which are located

within the Leased Premises during any term of this Lease Agreement.

6.02 lmprovements Upon the Leased Premises. Alroru Conl shall have the

right to construct in, on or upon ih. L".ted Premises and make sole and exclusive use of

such improvements as may be necessary or incidental to the exploration for and the

extraction, removal, storage, treatment, washing, processing, transportation ordisposition

of said coal. The rights to construct and use said improvements shall include but not be

limited to buildings, structures, holding tanks, roadways, entry ways, fans, portals or outlets,

parking lots, power tines, transformeistations, potes, beltways, tram ways, water lines, rail

iiner, roadways, dams, ponds, basins, hollow fitls or any other improvements. Alroru Conl

shall not be required to pay any additional ground rent or royalty arising from or related to

the use of any improvements upon the Leased Premises. All improvements shall belong

to and remain the property of Alroru Conl.

6.03 Subsurface, Subjacent and Adjacent Support. DAME, irrevocably himself

and his heirs, successors, assigns, affi l iates, subsidiaries, lessees, sub-lessees, agents,

employees, offi@rs, directors, lndlor shareholders and each of them forever, does, to

extent he may la6ully do so, hereby releases, relinquishes, waives, transfers, and

otherwise sets-over unto Alroru CoAL, its successors and assigns forever, any and all

statutory or equitable rights or claims to verticat, lateral, subjacent and adjacent support of

the Leased premises and, henceforth, Dnue hereby irrevocably bindinq itself and the
l \
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aforespecified associated person(s) and party(ies) does hereby release, relinquish, waive,

torego, transfer, and otherwise set over unto Alroru COAL, its successors and assigns

forever, any and all claims, demands, disputes, causes of action, choses in action, rights,

judgments, suits, and/or otherwise liabilit ies of any kind or nature which Dnn,|e and/or any

of the aforespecified associated person(s) or party(ies) may have by reason of any

subsidence, failure, slumps, and/or slides of the Leased Premises. lt is specifically

acknowledged and agreed by DnuE that Alroru Conl, and/or Alroru CoAL's agent(s) or

other Alroru CoALs, may conduct deep mining operations which will include full pil lar

extraction, and or long-wall operations which may damage or affect the surface and/or limit

the use of the surface either during orfollowing mining, including any post mining use that

may be envisioned by Dnue, including but not l imited to the erection or use of any structure

thereupon.

6.04 Transport and Stockpiling of Coal. Alroru Coal shall have the right, by any

means possibte, to transport, hoist, move and/or stockpile coal across, through or upon the

surface of the Leased premises mined by Alroru Conl from the Leased Premises, or from

other properties owned, controtled or mined by Ar-roru Conl. The right to transport and/or

stockpile other coals also specifically inctudes the right to place or store spoil, overburden

or waste, whether arising out of the operations conducted thereon or from operations being

conducted by Ar-roru Conl at other locations. The right to mine, remove or transport the

coal from other lands shall be across the surface, or through any openings, passageways,

shafts, subsurfaee routes, or subterranean mine works.

6.0S Non-lnterference. DAME, irrevocably binding himself and his heirs,

successors, assigns, affi l iates, subsidiaries, lessees, sub-lessees, agents, employees'

officers, directors, and/or shareholders and each of them forever warrant that they shall not

interfere with the Mining Operations of Alroru Conl nor impede any of the Mining

Operations conducted by At-roru Coel.

ARTICLE 7
MODE OF DELIVERY/REPORTING

7.01 payments, Reports and Maps. Al l  tonnage royalty payments, tonnage

reports, wheelage reports, maps, and all other reports, plans, and payments due DnUe

pursuant to this Lease Agreement shall be mailed, without demand, as and when due to

Dnue at its aforestated mailing address, or to such other mailing address(es) which Dnur

may from time to time so designate in writing unto Alroru Conl.
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ARTICLE B
OPERATIONS

8.01 Mining Standards. Alroru Conl covenants and agrees that its operations

on the Leased premises shal l  be conducted in a practical,  ski l l ful ,  workmanlike, and di l igent

manner as to expeditiously mine and remove the most'Mineable and Merchantable" coal

leased hereby as is economically possible. Provided, Attoru Conl shall not be required to

remove all coal and conduct mining operations which, by consideration of local conditions

or thickness of seam or character of coal, cannot be mined at a profit. Notwithstanding

anything implied hereunder to the contrary, Alroru Conl covenants and agrees to: (i) mine

and remove all seams, leaders, riders, bands, and/or splits of coal regardless of quality if

such seams can be mined at a profit to Alroru ConU and, (ii) at DAME's discretion and

option leave an underground face-up area including suitable adjacent and appurtenant rock

storage area(s) in order to facilitate the efficient and economical subsequent backfil l ing and

grading of said underground face-up area(s), as, when, and where requested by DAME,

*ni.n -omplies with ail specifications of DanaE, or its agent(s), with respect thereto and is

in compliance with alt laws and regulations.

8.02 Compliance With Laws. Alroru Conl covenants and agrees to conduct its

mining operations and all of its other activities upon and within the Leased Premises at all

t imes in ful l  and complete compliancewith al l  appl icable statutes, regulat ions, rules, orders,

and other governmental mandates which are currently in force or may be hereafter enacted

by the United States of America, State of Utah, and/or other applicable governmental

authority(ies). Alron Conl covenants and agrees not to util ize or participate in any

util ization of the Leased Premises, in whole or in part, for any use(s) not specifically

contemplated, hereunder.

B.O3 permits. Alroru cOnL Covenants and agrees to secure, maintain, and

keep in full force and effect, at its sole cost and expense all. (i) surface disturbance, mining,

and reclamation permits from the State of Utah, Division of Oil, Gas and Mining (DOGM)

[and/or its governmental successor(s)] with respect to mining and removal of coalfrom the

Leased premises as contemplated, hereunder to; (i i) all mine licenses from the United

States of America Mine Safety and Health Administration (MSHA) and/or the State of Utah;

and, (ii i) any and all other necessary or incidental mine licenses or permits required to mine

and remove coal hereunder in compliance with all of the laws and regulations of the State

of Utah and/or United States of America. Furthermore, ALroN Conu shall diligently and in

a workmanlike and timely fashion perform and satisfy alt reclamation required under and

pursuant to any Surface Disturbance Mining and/or Reclamation Permits with respect to

the Leased premises and/or otherwise arising in connection with as a consequence of or

in association with the mining and removal of coal as contemplated hereunder.
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8.04 Other Mining Operations. The coal contained in or upon the Leased
premises may be part of a seam or deposit of coat which extends through other lands onto

or become part of the Leased premises. Alroru Conl may desire or find it advantageous

to conduct Mining Operations upon the Leased Premises in conjunction with Mining

Operations being conducted by Alroru Conl upon other lands. Alroru Conl shall have the

absolute right to conduct Minini Operations upon the Leased Premises in conjunction with,

part of, or associated with othei Mining Operations being conducted by Alroru COAL' even

if not those operations are not located upon the Leased Premises. Alrou Conl shali have

the right to include the Leased Premises as part of a Logical Mine Unit (LMU)' a common

mine plan, or part of a permit encompassing other lands, where the lands of the Leased
premises are being mined by Alroru Conl in conjunction with or as part of the Mining

Operations being conducted upon other lands.

g.05 Mineable and Merchantabte Coal. For al l  purposes under this Lease

Agreement, the term 'Mineable and Merchantable Coal" shall mean coal that can be rnined

aia profit by Alrorq Conl, when reached in the ordinary course of mining, using modern

and efficient mining methods, practices and equipment.

ARTICLE 9
RECLAMATION AND POST MINING LAND USE

g.O1 Reclamation Standards. Alroru Conl shalt reclaim all sites disturbed by

Auroru Conl in accordance with all permit requirements, state and federal laws. To the

extent economically feasible, consistent with the comprehensive mining plan and in

accordance with all applicable laws and regulations, as well as the mining permit, Alroru

Conl shall reclaim the mined areas located on the Leased Premises within one year of

completion of mining.

g.O2 post Mining Use. Alroru Conl may establish the standards for post mining

land use to be pasture, grass lands, or grazing land, or to the extent allowed to be

consistent with the standards established by the applicable regulations. To the extent

economically feasible, ALroN Conl shall reclaim the mined areas to a standard suitable for

cultivation, supported by a standard sprinkler irrigation system. AuroN CoRr shall not have

any requirement to provide for or erect the sprinkler system'

g.03 Exclusive control. Alroru conl shall have sole and exclusive access, use

and control to and of all areas that are being reclaimed until (i) such time as all reclamation

activity being conducted by Alroru Coau is completed, and (ii) Ar-roru Conl has received a

full release of all reclamation bonds on any permits covering, or including the Leased
premises. Dnnae shall not himself, nor shall any of his contractors, agents, employees,

guests, invitees or assigns interfere with or in any way hinder the reclamation activities of
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AuroN Conu. Deur shall not himself, nor shall DnuE allow any contractors, agents,

employees, guests, Invitees or assigns to have access to any areas being reclaimed

without the express permisslon of AuroN CoAL, which permission ALtoru ConL may in lF

sofe dlscrelon denyif tne access to the arca may hinder or interfere with the reclamation

activities. Alroru CoRl- shalt have the right to seek Injunctive relief before a court of

appropriate Jurisdiction to enforce lts rights to have access to the Leased Premises, to

conOurt all reclamation activities and to deny access to all others to the areas being

reclaimed.

g.04 Indemnification. DeuE shall Indemnify and hold AlroN CoRu harmless from

any losses, clalms, damagos, expenses, fines, fees, levies or other expenses, including

attimeys fees and court costs, incurred by Alroru Conl or suffered by At-toN Coet as

result ot rny Inlerferen@ or hlndrance of the reclamation activities of AuroN Conl by Dnue'

its contragtgrg, agents, employees, guests, invilees or assigns.

g.0S Access Road. As a personal obligation to Dnue and not to be an obligation

that .runs with the land", ALToN Conu shall provide to and for the benefit of Dnue, an uafl

weather" roadway for access to and from the ranch house and ranch located upon the

Leased premises. The installation of the road will be done as soon as is practical and as
part of Mining Operations, but no later than upon conclusion of Mining Operations. The

roadway shall be constructed in simllar fashlon as other "allweather" roads constructed by

and used by Auroru Conl for passenger vehicle traffic. Alroru CoAL shall not have a

continuing obligation to upgrade, irnprove or maintain the roadway, except to the extent

that it is also ,seO by Ar-roru Conu, ordamaged during the course of Mining Operations by

Alroru CoRt-

9.06 Telephone and Utility Seruica Llne. As a personal obligation to DRue and

not to be an obligation that "runs wftn the land", ALTotq Conl shall lay or install for the

benefrt of Dnnae, i (i) standard resldential telephone line to the ranch house located upon

the Leased premises; and (ii) a standard, slngle phase, residential, electric utility service

line leading to a .mastheadi at the ranch house locsted upon the Leased Premises. The

instalation of the telephone line and electricservice line wtll be done as soon as ls practical

and as part of Mining Operations, but no later than upon conclusion of Mining Operations"

Both the telephone service line and the elec'trlc utility service line shall be constructed In

sirnitar fashion as other service lines used for slngle family residential purposes. Alrou

Conl shal not have any obligation to upgrade, improve or malntaln elther line, except to

the extent that lt is also u."d by Ar-roN CoAL, or damaged during the course of Mining

operations by Ar=roru Coeu. AlroN Conl shall have no obligation to supply telephone

service or electric current to DnuE and Alrox Cont- shall have no obligation to connect the

telephone line or electric service line to the resldence and no responslbllity or liability for

its conect and proper Incorporation into or link to the telephone systern, electrical system,

meter or service box for the residence. DAME, at his sole expense, shall have the full

responslb1ity to arrange for, provide for and contract for any telephone and electrlcal

service or hookup as well as connection of the telephone and electric service line to any

telephone and electric provlder or regulated utility.
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g.07 Water. Aurox Coel shall not impede the abitity of cattle to gain access to the

water sources on the Leased Premises or Alroru Conu rnay provide to and for the benefit

of Dnur, a two inch (2") water line from the ranch spring designated by the Parties to the

cattle water troughs'as designated by DnnrE or Alroru Conl may provide lirnited and

controlled accesi to springs for the cattle to water during sufface rnining periods. In

addition, ALTSN Conu agrees to comply with all water quality standards set forth in any

mining permit and to monitor the ranch spring for quality and flow on a monthly basis,

durind mining and for a period of five (5) years following conclusion of Mining operations

on the Leased premises. AuroN CoAL will keep the records of spring flow and compile the

data in a suitable format for future reference. In the event that there ls a diminution in

spring flow in excess of ffieen percent (15%) attributable to Mining Operations, ALToN

Cor will have the obligation to correct the defect or to drill a replacement well to provide

water to the ranch in amounts sufficient to replace the arnount of lost flow.

ARTICLE 10
RECORDS

10.01 Record Keeping. Alrou CoRu covenants and agrees to keep, maintain,

and preserve true and 
"r.rr"fe 

records, books, and accounts of the amount of all coai

mined, removed and the Gross Selling Price(s) received for coal rnined and removed trom

the Leased prernises pursuant to this Lease Agreement. All such sales price records,

books, statements, and accounts shall be open to inspection by DnuE'S agents at all

reasonable times. The provisions of this Paragraph (5.05) shall survive the expiration,

cancellstion, or sooner termination of this Lease Agreement.

' 
10"02 Maps. Alrou Coal shall fumish to DRlrtE accurate mining maPs of AlroN

CoAr,s mining operations upon or wlthin the Leased Premises upon EXHIBIT MAP "A" on

an annual basis within Thirty (30) days of the end of each and every calendar year. such

mining maps: (i) shall be prepared by a registered professlonal mining engineer; (ii) shall

be on scales oi bne (1") Inch'equals io one Hundred (100') Feet and one (1") Inch equals

to Four Hundred (400') Feet; and, (iii) shall deplct seam elevations, coal sections every

One Hundred (100') Feet of pit lengrth.

ARTICLE 11
T$(ES

1 1.01 payment of TaxeS by AlroN CoAL. AUrOru cOru- covenants and agrees to

pay all taxes, fees, assessments, levies, and sll other governmental charges whlch may

be assessed, chaged, or levied upon the improvements erected thereupon and/or therein

of the Leased prcmlses, by Alroru Conr- and any and all of the Personal property(ies) of

Arroru CoAL, the coat severed, mined, and produced pursuantto this Lease \greement,
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A1roru CoAL's rights, ti les, or interests in this Lease Agreement, and the leasehold estate

hereby created, and which may be assessed, charged, and/or levied in connection with

Alroru CoAL's mining operation and other activities conducted pursuant to or in connection

with this Lease Agreement, including, without limitation, mineral severance taxes, unmined

mineral taxes, gross receipts taxes, employment taxes, black lung taxes, and abandoned

mine land taxes and fees as, when, to the extent(s), and in the amount(s) the same

become due and payable, without demand by Dnue'

11.02 payment of Taxes by Dnlae. Except for improvements erected or used by

Alroru C9AL, Dnue covenants and agrees to pay all taxes, fees, assessments, levies, and

all other governmental charges which may be assessed, charged, or levied upon the

improvements erected thereupon and/or therein of the Leased Premises, and any and all

of the personal property(ies) of Daue as well as the ad valorem taxes upon the Leased
premises, when, to the extent(s), and in the amount(s) the same become due and payable,

without demand by Alroru Conl. DnuE shall not allow or permit any portion of the

leasehold estate to be levied upon, forfeited or sold on account of any unpaid tax,

assessment or charge.

11,03 Reimbursement. In the event(s) any such taxes, assessments, levies, fees,

and/or other governmentat charges, in whole or in part set forth in $11.01 should be paid

by Alroru CSRL, then Dnur shall repay to Alroru Conl such amount(s), in full, within Ten

l iOy OaysofAlronConlsendinganot iceofareimbursementrequest for thesame. DnuE

shall prepare and submit reports and/or payments on any unmined mineral taxes applicable

to the Leased premises, however, ArToN Conl shall promptly reimburse DRue for all

unmined mineral taxes paid by Dnue to the extent such taxes are applicable to the Leased
premises. In the event(s) any such taxes, assessments, levies, fees, and/or other

governmental charges, in whole or in part set forth in $1 1.02 should be paid by Alroru

CoAL, then Alroru Conl shall have the right to offset or take as a credit against royalties

any amount paid for or behalf of DnuE'

11 .04 protest and Roll Backs. Ar-roru Conl shall have the absolute right to protest

or contest any tax, assessment or levy that may be in the name of Dnue but which is a tax,

assessment or levy to be paid by Alroru Conu. In the event that the Leased Premises are

taxed as agricultural property and if that classification or characterization of said land is

changed due to the Mining Operations of Arroru CoAL, Alroru Conl shall pay the increased

amounts due to the roll back or new assessment.
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ARTICLE 12
LIENS/REMOVAL OF EQUIPMENT AND IMPROVEMENTS

12.01 Liens. Alroru conl covenants and agrees to prevent any lien, assessment,

attachment, and/or any other encumbrance, of whatsoever kind or nature, arising from the

actions of Auroru CoAL, or its agents or contractors, from being filed against or encumbering

DAME's tit le in and to the Leased Premises.

12.02 payment by Daue. In the event, and as often as such event may occur, any

third party(ies) perfects a legal rightto encumber said Leased Premises, in whole or in part,

as a result of Alroru CoAL's failrre, in whole or in part, to pay such parties as herein

provided, or as ALroN Conu may be otherwise legally obligated, DR|',1E, at his sole option

and in addition to its other rights and remedies hereunder, including, but l imited to, the

remedies set out within this Lease Agreement, does and shall have the right to pay, in

whole or in part, and settle with such parties directly. Provided, however, all such direct

payments by Dnue shall be forthwith reimbursed by Ar-roru Coel to Dnue . This Paragraph

and/or the payment of such direct payment sums, in whole or in part, by Dnue is not and

shall not be construed as a waiver, alteration, or modification of any of the Alroru CoAL's

obligations assumed by it hereunder not of Dnue's rights hereunder; nor as a covenant by

Dnue to perform the same.

12.03 payment Without Demand. All rentals, royalties, taxes, levies, fees, and

other payments herein agreed to be paid by Alroru Conl shall be paid as and when due,

without demand, and all of the same shall be deemed and treated as rents reserved by

DnnaE; with DAME, in addition to its other rights and remedies herein provided, reserving to

himself all the rights and remedies of landlords under the present and future laws of the

State of Utah for the collection and recovery of rents.

12.04 Removal of Equipment and lmprovements. Upon the expiration,

cancellation, or sooner terminaiion, for whatever reason, of this Lease Agreement, Atrot't

Conl shall have the right within one hundred eighty (180) days, thereafter, to remove all

of its (and, if applicable, caused removed its contracto/s) personal property, machinery,

equipment, improvements, and other apparatus from the Leased Premises; provided Alroru

Conl: (i) has paid the Advance Minimum Royalties, tonnage royalties, and all other monies

due or to become due to Dnue hereunder; and, (ii) has otherwise faithfully and fully kept,

performed, honored, and observed all other terms and conditions of this Lease Agreement

on its part to keep, perforrn, honor, and/or observe. Notwithstanding the foregoing, Atrou

Conr_ may maintain on site any equipment, materials, supplies or improvements necessary

for the continued reclamation of the Leased Premises.
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12.05 Removal of Trash and Rubbish. Upon the expirat ion, cancel lat ion, or

soonertermination from whatever reason of this Lease AgreemeRt, or upon the cessation

of Mining Operations by Auroru Conl for any cause whatsoever, ALTotq Conl shall leave

the Leased premises, free from any accumulation of rubbish or trash.

ARTICLE 13
INDEMNIFICATION

13.01 Indemnification by AuroH Coal. Alroru Conl agrees to defend, indemnify,

and forever hold Dnrue harmless from and/or against any and all l iabilit ies arising, directly,

indirectty, out of and/or as a consequence of Alroru CoAL's use, occupation, util ization,

and/or mining operations and/or any other related work, services, or other activities

conducted pursuant to or in connection with this Lease Agreement, together with all costs

and expenses including, but not l imited to, attorneys'fees and other lit igation costs that

may be incurred by said indemnified parties in connection therewith, so long as the

aforesaid liabilit ies were caused by the negligence or fault of Alroru Conl.

ARTICLE 14
INSURANCE

14.01 Coverage by Atrox CoAL. Auroru Conl covenants and agrees to obtain,

keep, and maintain, in fullforce and effect, atall times, during the continuance of this Lease

Agreement a comprehensive liability insurance covering Alroru CoAL's Mining Operations

and other activities conducted pursuant to or in connection with this Lease Agreement with

the greater of (i) those minimum Iiability coverage limits required by law, or (ii) l iability

.ou.lrge limits of no tess than One Mill ion Dollars ($1,000,000) per occurrence / Two

Million Dollars ($2,000,000) aggregate for the death and/or injury of person(s) and/or

damage to any real or personal proper$(ies).

14.02 Additional Goverages. In addition to the aforespecified liability insurance,

Alroru Conl covenants and agreel to obtain, keep, and maintain in full force and effect, at

all times, coverage .on."rning Workmen's Compensation and Black Lung Claims,

Unemployment Cbmpensation lnsurance, occupational disease insurance, employer

liability insurance, and a1 insurance coverages concerning Alroru CoAL',s operations and

other activities conducted pursuant to this Lease Agreement now and/or hereafter required

by the United States of America, State of Utah, and/or all other applicable governmental

authorities.
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ARTICLE 15
ASSIGNMENT

15.01 Assignment by Auroru Conl. This Lease Agreement, the leasehold estate

created hereby, rnO any rights, tit les, interests, easements, and/or privileges leased

hereby, may be assigned, mortgaged,conveyed, subleased, licensed, encumbered'

contracted, permitted, or otherwisL transferred or set over by AlroN ConL, in whole or in

part, without the express, written consent of Dnue first had and obtained as necessary for

the full and complete removal of all Mineable and Merchantable coal.

15.02 Obligation of Assignee. In the event of an assignment, mortgaging,

conveyance, sublease, license, encumbrance, contract, or otherwise transfer of this Lease

Agreement, the assignee shall be obliged to assume and fulfi l l all obligations of Alroru Conl

as set out within this Lease Agreement.

ARTICLE 16
WARRANTY OF TITLE

16.01 Warranty of Ownership. Dnue hereby warrants and represents that Deur

is the fee simple tit le holder and sole owner of all rights, tit les, estates, and/or interests in.

to, pursuant to, or held in accordance with the Leased Premises including all coal and the

rights to mine and sell said coal from the Leased Premises'

16.02 No Defects. Dnrue hereby warrants and represents that the tit le to the

Leased premises is free and clear of any lien or encumbrance of any kind and that DnuE

has the unrestricted right to enter into this Lease Agreement with Alron CoAL, regarding

the Leased premises and that there are no outstanding contractual arrangements or

obligations, without limitation, thatwill diminish, restrict or inhibitthe rights granted to Alroru

Conl.

16"03 Consideration for Warranty. The Royalties payable to Dnue under the

terms of this Lease Agreement are based upon and in consideration for the conveyance

of the full, unrestricted and unencumbered rights granted to Alroru Coel and the right of

Aurorq Conl to mine and seil the coal from the Leased Premises without the requirement

to obtain any further rights regarding the Leased Premises and the operations to be

conducted thereon or to pay any additional fees, royalties or rents except as set out within

this Lease Agreement to Dnue.

16.04 Defect in Tifle. In the event, the Dnur's tit le in and to the Leased Premises,

is defeated, in whole or in part, by the holderof superiortit le in and to the same, Dnue shall

repay Alroru Conl any tonnage royalty(ies) paid on coal(s) mined from the area then in

Page16o124/%"Mp
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question, without interest to the extent and in the same proportion that the interest of Dnlue

is defective. ThereafterAlroru CoAL's obligation and covenant to pay all monies due DAME,

hereunder, shall instead be payable to the proper owner of the interest in proportion to the

interest or rights held and the imount paid to DnuE shall be reduced by the amounts paid

to the proper owner of the interest. Alrorq Conl may escrow all amounts subject to protect

or contest until such time as the proper interest and proper owner is determined. The

unpaid royal$ shall there after be paid without interest.

16.05 Costs of Defense. Dnure shall reimburse Alrorq Conl for any and all

expense(s), cost(s), and attorneys'fees incurred in the defense of any civil actions, arising

herefrom, IRRESPECTIVE OF THE OUTCOME THEREOF'

16.06 Curative Measures by AuroN Conl. Alroru Conl may initiate and take

whatever steps are necessary to secure or obtain whatever disputed rights or interests that

are necessary to provide clear title to Alroru CoAt, or take whatever curative steps are

necessary to remove the encumbrance or lien which restricts its rights granted hereunder.

Alrou Conu may thereafter (i) seek reimbursement from Dnue for all of its costs and

expenses incurred, or (i i) retain the interest obtained and reduce the amount of royalties

paid to DnuE by the same proportionate amount.

ARTICLE 17
TERMINATION BY AITOU CONI

17.01 Right of Termination-AlroN coal. AlroN coel may terminate this Lease

Agreement in its entirety at any time and from time to time during any term or extension of

term of this Lease Agreement. In lieu of terminating the Lease Agreement in its entirety,

Alroru Conl may abandon, surrender or relinquish any portion of the Leased Premises that

are no longer needed by AlroN C9AL for its operations'

17 .02 Notice to Abandon. Alron Conl shall give Dnue at least Thirty (30) days

written notice of Alroru CoAL's decision that it intends to abandon, surrender or relinquish

any portion or any area within the Leased Premises and that Alroru Conl intends not to

mine coal from the same area, or that Alrott Conl intends to terminate this Lease

Agreement in its entiretY.

17.03 Right of Continuation. In the event that Alroru Conl gives notice of its

intent to abandon, surrender or relinquish any portion of the Leased Premises, or terminate

this Lease Agreement in its entirety, Dnue shall have thirty (30) days following the notice

by furoru Conl, (i) to provide to Auroru Conl notice in writing of its intent to succeed to

A1lolr Conu for the entire permitted area and continue the Mining Operations, or (ii) that

the areas sought to be affected by the notice to abandoR, surrender or relinquish is in fact

PaselTof 24 ft lY.,
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mineable and that Dnur will provide for the continued mining and reclamation of those

areas. In the event that Dnrr,re provides the written notification to Alroru coAL, then Alroru

Conl shall not reclaim the site or abandon the area, subject to compliance with all laws,

regulations and permit requirements, at the sole cost to Dnue until such time as DnuE fully

transfers the mining permit and operations to Dnr'rE.

17 .04 Effect of Surrender. Upon any surrender of this Lease Agreement by Alroru

C9AL, Alroru Coel covenants and agrees to duly execute and deliver to DAME, upon

request, a Release Agreement, in recordable form, releasing all rights, tit les, estates, and

interests of A;roru Conl in and to any of the Leased Premises. Alroru Conl and its

respective heirs, successors, assigns, officers, directors, agents, shareholders, and each

of them, forever will thereafter be ieleased from any further liability, obligation, covenant

or condition to perform under the terms of this Lease Agreement'

ARTICLE 18
TERMINATION FOR DEFAULT

18.01 Terms of Default. In the event that Alrox Conl fails, at any time or from time

to time, to pay ail sums due and payable unto DAME, hereunder, as, when, and in the

applicabte amount when due and payable, or if Alroru Conu fails to perform any other

obiigation under the terms of this Lease Agreement, then DnuE may consider Alroru Conl

as in default under the terms of this Lease Agreement.

1g.02 Notice of Default. In the event that DeuE considers Atroru conl as in

default, as set out within $18.01, then Dnue shall provide Auroru Coel written notice,

delivered to the address set out herein, of any such condition of default" The notice of

default shall set forth each term, condition or provision constituting default and the specific

provision of this Lease Agreement as it applies to the condition of default"

1g.03 Cure period. Alroru Cont- shall have Sixty (60) days from and after the date

of receipt of any notice of default within which to cure and remedy said default. ln the event

Alroru Conl fails to fully cure and remedy said default, Dnue shall and does have the right

and option to terminate this Lease Agreement by declaring Auroru Coru in breach of the

Lease Agreement. Dnue shall exercise its right of termination, hereunder, by sending

written 'NoTtcE oF TERMINATION' to AlrOru coAL, as set forth. Five (5) days following

the delivery of the written "NOTICE OF TERMINATION" to Alroru COAL, without

requirement of additionat notice or action, DAME may repossess and retake the Leased
premises and all improvements and appurtenances thereunto belonging, either by act of

re-entry and/or other legal action(s), without any liability for so doing.
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1g.04 Extension of Time to Cure. In the eventthatthe condit ion of defaultcannot

reasonable be cured by Alroru Conl within the sixty (60) day period (with the exception of

monies due and owing to Dnrr,te), then the time period for Alroru Conl to cure the condition

of default shall be automatically extended by that amount of tirne reasonably necessary to

cure the condition of default, where no irreparable loss or harm will be suffered by Dnlue

in the interim. Auroru Conl shall have the responsibility to use all good faith etforts to cure

the condition of default in the least amount of time necessary to do so.

1g.05 Forbearance by Darvre. Provided, any failure to exercise Dnl,lE's right'

hereunder, at any time, from time to time, or for any period of time to declare At-tot't Conu

in defautt, shall not be deemed a waiver, modification, or abrogation of the provisions of this

Article, in whote or in part,and any such failure to exercise said rights shall not preclude

or prevent Daue from enforcing its rights under this Article, at any time or from time to time,

thereafter upon any subsequent default.

ARTICLE 19
NOTICES

1g.01 Senrice. All notices where provided for anywhere in this Lease Agreement,

shall be deemed to have been served upon the receiving Party, if such notice is sent via

U. S. Certified Mail, postage prepaid, by the sending Party to the receiving Party at the

latter,s mailing address as set out within this Lease Agreement. In the case of change of

the mailing address of any party, the Party so changing its mailing address shall give

written notiee to the other PartY.

ARTICLE 20
CUMULATIVEREMEDIESANDARB|TRAT|oN

20.01 Cumulative Rights. In addition to all other rights and remedies herein

provided, the parties shall nave the right to pursue any and all rights and remedies they

may have under the law of the State of Utah or otherwise concerning any violation and/or

default of any term, condition, provision, and agreement hereof'

2A.A2 Binding Arbitration. Disputes between the parties under the terms and

conditions of this Lease Agreement shall be submitted to binding arbitration.

20.03 Selection of Arbiters. The party seeking arbitration shall provide written

notice of its election to submit any dispute(s) to arbitration along with the name of One (1)

disinterested person to serve on the arbitration panel. Thereafter, the other party shall

nominate One (1) disinterested to serve on the arbitration panel and Dnue and Alroru Conl

shall joinly petition the American Arbitration Assoeiation trc appoint a third-party'

, ^  .hNn I  n-- t ttl
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uninterested registered Professional Mining Engineer in the State of Utah, to serve as the

third and final member of the arbitration panel. The arbitration panel shall be selected and

finally appointed within Twenty (20) days of the initiation of arbitration and shall set a date

certain within Thirty (30) days of appointment of the third panel member to conduct the

arbitration hearing.

20.04 Conduct of proceedings. All arbitration proceedings shall be conducted in

accordance with and pursuant to the rules and regutations of the American Arbitration

Association; and, the final decision of the arbitration panel shall be: (i) rendered within

Thirty (30) days of the arbitration hearing; and, (ii) shall be final and binding upon Dnue and

Alroru Conl without any appeal, recourse, or right of trial of de novo, in any State Court

and/or United States District Court.

20.05 Costs. The parties shall bear their own costs incurred in the arbitration.

ARTICLE 21
CONFIDENTIALITY

21.01 Covenant of Confidentiality. Dnr,', lE agrees that all information about this

Lease Agreement; the terms and conditions of this Lease Agreement; the Mining

Operations; mining plans; nature of seams or formations; leases; properties; finances;

buyers of coal; or price of coal sold (collectively ' lnformation') is proprietary to Alroru Conl

regarding these coal properties and operations. Dnue acknowledges the sensitive and

confidential nature of all lnformation provided to DnuE by Alroru Conl or that Dnue learns

and DnuE agrees and covenants with Alroru Conl to receive all Information as confidential.

In addition, DAME warrants that he will maintain the confidentiality of all lnformation as only

between the parties to this agreement and will not disclose, reveal or convey any

Information, whether intentionalty, unintentionally or accidentally to any person or entity

without the express written consent of Alroru Conl. Dnur warrants that he will not directly

or indirecly disclose any lnformation, whether in whole or any part of it, to any person or

entity, untess that person or entity is (1) a party to this Lease Agreement or, (2) is a party

to a ieparate Confidentiality and Non-disclosure Agreement with Alroru COAL, or (3) without

the express written consent of Alroru Conl.

21.OZ No Competition. Dnue warrants that he will not util ize any of the lnformation

for any purpose other than as set out in this agreement. None of the Information shall be

used by Dnue in any manner to compete with AuroN Conl nor in any way to diminish any

rights that A1roru Coat- shall have, obtain or acquire. DRue may not directly or indirectly

iniorporate, use, act upon or in any manner appropriate for its own use or use by others,

any lnformation into any other investment, acquisition, mining or development in

competition with Alroru CoAL, without the express written consent by Alroru Conl'
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21.0g Information Reviewed By Dnue. Except for the financial and tonnage

reports supplied to Dnnae , all other lnformation reviewed by Dnrur, remains the property of

Alroru Conl. Dnrue agrees to return to Alroru CoAL, on demand, any and all Information

so furnished, as well as any copies or reproductions of any material produced by or created

for or by Dnnle. Daue wil not retain any copies or reproductions of any Information.

21 .04 lnjunctive Relief. In the event of any violation of the provisions of this Article

21, including but not l imited to any actual or suspected unauthorized dissemination,

release, or use of Information by DAME, then Auroru Conl shall be entitled to obtain

injunctive relief as well as monetary damages. Dnur agrees to indemnify furoru Conl for

any tosses it may suffer from the release or disclosure of Information by any person or

entity not a party to this agreement, if such release or disclosure is as a direct or indirect

result of any action, inaction or omission by DnuE.

ARTICLE 22
MISCELLANEOUS

2l.OlChoice of Law. This Lease Agreement, in all respects, shall be governed,

construed, and enforced in accordance with the substantive laws of the State of Utah.

2Z.OZ Merger. This Lease Agreement constitutes the entire, integrated agreement

by and between the parties hereto with respect to the subject matters hereof and

,rp.rr.des all, oral and written, prior and contemporaneous negotiations, representations,

agreements, and undertakings of the Parties hereto relating to the subjectmatters, hereof.

ZZ.O3 Modifications. This Lease Agreement shall not be modified, altered,

supplemented, or otherwise amended, in whole or in part, unless said modification,

atteration, supplement, and/or otherwise amendment is in writing and mutually executed

by the parties hereto. No evidence of any such modification, alteration, supplement, or

amendment of this Lease Agreement shall be received in any controversy arising out of or

pursuant to the same unless it is in written and executed as specified.

ZZ.O4 Severance for partial Invalidity. In the event any provision of this Lease

Agreement shall be adjudged invalid by a Court having competent jurisdiction over the
parties hereto, such invalid provision shall be deemed deleted from this Lease Agreement

and this Lease Agreement shall be construed as to give full force and effect to the

rernaining provisions hereof.

Z23S Recording. Alroru Conl may record this Lease Agreement, or a

memorandum of the same, without the prior written consent of Dnrunr first had and obtained.
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Upon the expiration, cancellation, or sooner termination of this Lease Agreement and in the

event these presents, or a memorandum hereof, have been previously recorded, upon

DAME,s request Alroru Conu shall and binds itself to provide DnluE a recordable

memorandum, of a form prescribed by DAME, witnessing the expiration, cancellation, or

sooner termination of this Lease Agreement'

22.06 Survival. All representations, warranties, obligations, agreements,

stipulations, and covenants made herein or in connection herewith, notwithstanding any

provisions of this Lease Agreement that may appear to the contrary, shall respectively

survive the expiration, cancellation, or sooner termination forwhatever reason of this Lease

Agreement to the full extent and until such time as the representations, warranties,

obligations, agreements, stipulations, and covenants are respectively fully kept, paid,

honored, observed, and/or performed.

22.07 Relationship of parties. The relationship between the Parties hereto is

solely that of landlord and tenant, and such relationship shall not be interpreted or

established as that of partners, joint venturers, cotenants, principal, and agent, or any

relationship other than that of landlord and tenant. DAME's right to review any of Alroru

CoAL's mining projections, plans, maps, and other data, and Dnn,|e's right to inspect Alroru

CoAL,s records or mines shall not be deemed, treated, or construed as anything more than

DAME,s right to review same. Dnr'tE has no right of management or control over any of the

Mining Operations conducted by Alroru Conl. Nothing herein provided shall be construed

as creating an employment relationship or a relationship other than that of landlord and

tenant between Dnue and Alroru Conl'

22.0g Captions The captions appearing in this Lease Agreement are for

identification purposes onty and shall not be construed as affecting in any way the meaning

of the provisions hereof.

2Z.Og Inure and Binding Upon the Parties. This Lease Agreement, and the

conditions, provision, covenants,icknowledgments, stipulations, options, and agreements

contained herein, shall inure to the benefit bt ano be of full and binding effect upon the

parties hereto and their respective successors, assigns, and transferees. Nothing set forth

in this Lease Agreement confers or is intended to csnfer upon any person or entity other

than the partiei hereto, and their respective successors, assigns, and transferees, any

benefits, rights, or remedies under or by reason of this Lease Agreement, excepting solely

as set forth herein.
{EXECUTION ON FOLLOWING PAGE}

Pagez2or24fuPDW

Ln



lN TESTIMONY WHEREOF, the Parties hereto have hereunto subscribed this Lea':i '
Agreement, these presents having been executed in duplicate copies, each of whicl;
shall be treated and considered an original, this the date and year first above written.

P DAME TRUST Date: 5- / 7'O 6

LESSEE:

ITS: Trustee

ALTON COAL DEVELOPMEI.IT, LLC Date:

BY:

ITS: * - , - r i -  - , ) ,

STATE OF

COUNTY OF i r . i i i r .  )

The foregoing Lease Agreement was signed, sworn to, and acknowled.qec! l)i1": r:

me by RICHARD L. DAME, acting on behalf of, under the authority by and as Trustee ,- :
The Alecia Swapp Dame Trust, on this , ' ' f i" day of , 2006

i :

NOTARYJPUBLIG,.
a  a  n t ' '  .  

'

My Commission Ekpires:
' , t l ; l  

. . .  , t ' .  , i ' i t :

; ,'i, '-l' :' i 't

. l

COUNTY OF ,"t Ll r ; ' I

me by
and as
day of

My Commission Expires:

The foregoing Lease Agreement was signed, sworn to, and acknowledged before
acting on behalf of, under authority by

of ALTON COAL DEVELOPMENT, LLC on this

]
i.r I

':'!:,.

,,r ', , , i. , Norr*Xv pUBLlc
, . - .  '

. , , ,  MV'Commiss ion Exp i res :
;

LTS

RICHARD L. DAME

2006.
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lN TESIIMONy WHEREOF, the Parties hereto have hereunto subscribed this
Laase {greernent, these presents having been executed in d uplicate copies, each of v'thich

shall be treated and considered an original, this the date and year first absve written.

LESSOR: THE ALEC Date: 4-*?'' OS

RICHARD DAME
ITS: Trustee

LESSEE: ALT Date: 4-n-b<'

STATE oP N Fzm A )

COUNTy gp c t-frfzt<- )

The foregoing Lease Agreement was signed, sworn to, and acknowledged before

me by RICHAR-D OAME, acting on behatf of, under authqrly by and as Trustee of The

Alecia Swapp Dame Trust, on this 2-4 day s1 /\f tlt L , 2005.
_//-<

NOTARY PUBLIC
My Comrnission Expires:

STATE QP Narrrc A l

OOUNTY oF,,#K I

The foregoing Lease Agreement was signed, swom to, and acknowledged before

mebvpt - , * rs t+Dact ingonbeha| fd 'underauthor i tybyandl l l v  v ,  , r .  
-

". 
** J*'a. * "l S of Auroru coAL DEVELOPMENT, LLC on thls Vq

day of ,f?F{ L , 2005.

NOTARY PUBLIC
My Commlssion ExPires;

PAGE 66/ A7

P DAME TRUST

XPLS NNDREASON
ui# nuurr! s!4gi:*d'"-' ' fuo. C0'61037'l
t v.tPt.'-P' rthjlg:
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EXHIBIT 1
DESCRIPTION OF TRACTS
THE LEASED PREMISES

Coal Ownenshlp and Leasehold Status

STATE: Utah TMCT: 9€-30'l
COUNTY: Kane PROSPECT: Talon
DATE: July 26,2004

The fullowing information has been obtained frorn a careful search of the Kane Gounty,
Utah Reglster of Deeds, Glerk of Court and County Assessor records Insofar as the
same pertains to the subject lands from inception of title through the above Indicated
date.

DESCRIPTION: TOWNSHIP 39 SOUTH'RANGE 05 WEST, SLB&M

Seciion 30: BEGINNING at a polnt 5.31 chalns North of the E%
oorner of Sald Section 30, and running thenee South 45.31 chains;
thence West 20.00 chains; thence North 20.00 chalns; thence East
2.M chains; thence North 34' 34' East 22.64 chains to the 1/16h
section line; thence North 33' 22' East to the polnt of beglnnlng.

.."containing 61.96 acres, rnore or lesg.

ltilINERAL NET
COAL OWNERSHIP INTEREST ACREAGE LEASEHOLD STATUS
Alecla Swapp Dame 100.00% 61.90 APPEARS UNLEASED
Trust 61.96
1620 Georgla Avenue
Boulder City, Nevada 89005-3643

SURFACE OWNERSHIPT
AJecla Swapp Dame
Trust
1620 Georgia Avenue
Boulder City, Nevada 89005-3643

TMES: Paid and cunent through 2004.
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APPENDIX 3-6

DWR Raptor Survey (2006)
Coal Hollow

Data Spread Sheet
Net number-date-species

Raptor Survey Drawing (2006)
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APPENDIX 4-T

Cultural Resource Inventory (Coal Hollow)

Paleontological Survey (Coal Hollow)

Geologic Report of the Impacts of Bedrock
Surficial Units on the Disturbance of Cultural Resources

(Coal Hollow)

Data Recovery Plan & Research Design
For Sites within the Permit Area

(Coal Hollow)



APPENDIX 4-I

CULTTJRAL RESOURCE II\-VENTORY
OF ALTON COAL DEVELOPMENT'S

SINK VALLEY-ALTON AMPHITHEATER
PROJECTAREA, KANE COUNTY, UTAH

By: Montgomery Archaeological Consultants, Inc.

Chapter 4
May 15, 2006



I

L
I
I
I CULTURAL RESOURCE INVENTORY

OF ALTON COAL DEVELOPMENT'S
SINK VALLEY.ALTON AMPH ITH EATER
PROJECT AREA, KANE COUNTY, UTAH

Patricia Stavish
I
I
I
I
o
I
I
I
I
I
I
I
P



I

b
I
I
I
I
I
I
I
p

CULTURAL RESOURCE INVENTORY OF
ALTON COAL DEVELOPMENT'S

SI NK VALLEY-ALTON AMPH ITHEATER
PROJECT AREA, KANE COUNTY, UTAH

By:
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With Contributions bY:
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A.H. Hamblin Paleontological Consulting

and
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Prepared For:

Utah Division of Oil, Gas & Mining
Salt Lake City

Prepared Under Contract With:

Alton Coal DeveloPment, LLC
195 North 100 West

P.O. Box 1230
Huntington, Utah 84528-1230

Submitted BY:

Keith R. Montgomery, Principle Investigator
Montgomery Archaeological Consultants. Ine'

P.O. Box 147
Moab, Utah 84532

MOAC RePort No. 05-95

March 10, 2006

United States Department of Interior (FLPMA)
Permit No. 05-UT$A122

State of Utah Antiquities Project (Survey)
Permit No. U-05-MQ-0346P

I
I
I
I
I
I
I
P



t

I
I
p
I
t
I
I
I
I

ABSTRACT

A cultural resource inventory was conducted by Montgomery Archaeological Consultants,

Inc. (MOAC) in June 2005 for Alton Coal Devetopment, LLC. The project area is located in the Sink

Valley area in the Alton Amphitheater. This is a multiple year propolgl in which the company
propor.s to develop an open pit coal mine south of the town of Alton, Kane County, Utah- This

i"pbrt covers the fiist phase oi tne development located on private property. The inventory was

imptemented at the request of Mr. Allen Cniids, Talon Resources, Huntington, Utah. Approximately

433 acres were invenioried, all of which are on private property. The fieldwork was performed

between June 2 and 1g, 2005 under the supervision of Keith Montgomery, assisted by Meg

Thornton, patricia Stavish, and Andre Jendresen. The inventorywas conducted underthe auspices

of U.S.D.|. (FLpMA) permit No. 05-UT-00122 and State of Utah Antiquities Project (Survey) No.

U-05-MQ-0346P.

The inventory resulted in the documentation of one previously recorded historic/prehistoric

site (42Ka20G8), five previously recorded prehistoric sites (42Ka1313, 42Ka2041, 42Ka2042,

42Ka2043, and 
'42Ka2044), 

and nine new prehistoric sites (+ZX7Ol94,!2Ka6105, 42Ka6106,

42Ka6107 ,42Ka610g, 42K;,610g,42Ka61 10: 42Ka6124, and 42Ka6126). The previously recorded

historic/prehistoric site (42Ka2O6B) is recommended as eligible for nomination to the NRHP under

Criterion D as both the prehistoric and historic components are likely to contribute to historic and
prehistoric research topics of the area. The five previously recorded prehistoric sites (42Ka1313,
'42Ka2041, 

42Ka2042, 42Ka2043, and 42Ka2044) were initially unevaluated by the recorders.

These sites along with ihe eight new recorded sites (42Ka6104,42Ka6105, 42Ka6106,42Ka6107,
42Ka610g, 42Kab10g, 4ZK;6110, and 42Ka6126) are recommended eligible to the NRHP under

Criterion D because they are likely to contribute to such prehistory of the region. None of these

sites meet the requirements defined in Criteria A, B or C. These sites include four prehistoric

temporary camps (42Ka1313, 42Ka2042,42Ka6110 and 42Ka6126) which exhibit diversity of

cultural materlals, ipatial patt,erning, fire-cracked rock features, and in several cases temporal

diagnostics. Cultural traditions represented at these sites include Early and_ Middle Archaic
(+iXtl313), Anasazi (42Ka1313, 42Ka6126\, and Protohistoric/Contact or Southern Paiute

i+ZXrrc 13;'42Ka6126). Specific research objectives which these sites could address include site

iunction, site structure, chronology, subsistence, technology, spatialorganization, land use patterns,

and extra-regional relationships.

Nine prehistoric sites in the inventory area are categorize!_agl'.tfti. scatters (42Ka2041,

42Ka2043,42Ka2044,42Ka6104,42Ka6105, 42Ka6106,42Ka6107, 42Ka6108, and 42Ka6109)"

These sites display several classes of chipped stone tools with lesser amounts of ground stone

implements and ceiamic artifacts. Cultural traditions represented at some of the sites include Early

Archaic (42Ka2044,42Ka0108), General Archaic (42Kap104), Anas_glifyeblo (42Ka2041), and
protohisioric/Contact or Southern Paiute (42Ka20t41, 42Ka2043,42Ka6105)" All of these sites

occur in depositional environments (e.g., alluvial)that are likelyto yield subsurface cultural remains'

Research iopics which could be addressed at these sites include site function, chronology,

subsistence, technotogy, and spatiat organization, land use patterns, and extra-regional

relationships.

Site 42K a6124, a lithic scatter of unknown cultural affiliation, exhibits a limited artifact

assemblage, lacks temporal indicators and has minimal potential for subsurface cultural materials.

Therefor"I it is recommended as not eligible to NRHP because the site is unlikely to yield

information relevant to the research domains of the area.
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The paleontological survey performed by Alden H. Hamblin within the Sink Valley-Alton
Amphitheater coal lease project aiea resulted in the documentation of one fossil site (42Ka125211

found in the Cretaceous'Trbpic shale formation. The legal description is the E %, NW 114 of

Section 30 Township 3g Souih Range 5 West (Appendix B). Paleontological locality 42Ka12521

is an invertebrate locality that includes of bivalves, gastropods, and cephalopods. The site is

evaluated as important because it is likely to produce common, abundant fossils for stratigraphic
or population u"ii"nitity studies. No further recommendations are provided at this time in terms of

treatment.

The cultural resource inventory of Alton Coal Development's Sink Valley area of the Alton

Amphitheater resulted in the location 6t tS prehistoric or prehistoric/historic sites of which 14 sites
(42Ka1313, 4ZKaZ041, 42Ka2042, 42Ka2043, 42Ka2044,42Ka2068 42Ka6104, 42Ka6105,
42Ka6106, 42Ka6107, 42Ka6108, 42Ka6109, 42Ka6110, and 42Ka6126) are considered eligible
for nomination to the NRHP under Criterion D. All except two sites (42Ka2068 and 42Ka6108)
will be avoided by this phase of the coal devetopment project. The following recommendations are
put forth regarding the eligible sites in this project area.

1. Afl eligible sites except for sites 42Ka2068 and 42Ka6108 will be avoided by the
undertaking. Additionaliy, temporary fencing should be erected around the boundaries of
all these eligible sites to facilitate avoidance.

2. lt is recommended that a qualified archaeologist should monitor the removal of the topsoil
during surface mining activities.

3. The two eligible sites, 42Ka2068 and 42Ka6108, which cannot be avoided by the
undertaking will require a data recovery treatment plan.
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b INTRODUCTION

A cultural resource inventory was conducted by Montgomery Archaeological Consultants,
lnc. (MOAC) in June 2005 for Alton Coal Development, LLC. This is a multiple year proposal in
which the company proposes to develop an open pit coal mine within their lease south of the town
of Alton, Kane County, Utah. This report covers the first phase of the development located on
private property. The inventory was implemented at the request of Mr. Allen Childs, Talon
Resources, Huntington, Utah. Approximately 433 acres was inventoried within the SinkValley area
of the Alton Amphitheater.

The objective of the inventory was to locate, document, and evaluate any cultural resources
within the project area in order to attain compliance with a number of federal and state mandates,
including the National Historic Preservation Act of 1966 (as amended), the National Environmental
policy ntt of 1969, the Archaeological and Historic Conservation Act of 1972, the Archaeological
Resources Protection Act of 1979, the American Indian Religious Freedom Act of 1978, and the
Utah State Antiquities Act of 1973 (amended 1992).

The fieldwork was performed between June 2 and 1 9, 2005 under the supervision of Keith
Montgomery, assisted by Meg Thornton, Patricia Stavish, and Andre Jendresen. The inventorywas
conducted under the auspices of U.S.D.|. (FLPMA) Permit No. 05-UT-60122 and State of Utah
Antiquities Project (Survey) No.U-05-MQ-0346p.

A record search for previous projects and cultural resources was conducted at the Utah
State Historic Preservation Office, Salt Lake City on March 25, 2005 by Ms. Marty Thomas.
Intensive cuttural resource investigations have taken place in the area since the 1980s; however,
numerous archaeological sites have been recorded since the 1970s. The majority of the 11
identified inventories were conducted by the Museum of Northern Arizona or Bureau of Land
Management and are mostly related to proposed mining activities.

ln 1974, the Museum of Northern Arizona (MNA) performed clearance investigations of 48
drilling locations and access routes on the Skutumpah Terrace in Kane County; 19 drilling locations
and access routes in the Alton Ampitheater in Kane County; and four meteorological tower sites in
Kane County (Davidson, et a\.1974; Project No. U-74-Nl-0037bps). Thirty-six archaeologicalsites
were documented during the investigations. One of the sites, 42Ka1313, is located inthe current
project area. Site 42Ka1313 is a lithic scatter containing chipped stone tools, ground stone
implements, and debitage. Interpreted as a knapping station and hunting camp, the site is
evaluated as eligible to the NRHP under Criterion D.

In 1979-1980, the Museum of Northern Arizona (MNA) conducted inventories for Utah
International, Inc.'s coal mining tease arca situated on the Skutumpah Tenace and Alton
Amphitheater (Halbirt and Gualtieri 1981 ; Project No. U-81-Nl-0254b and U-80-NM-007). The four
surveyed parcels were designated Alton East and Alton West, the coal preparation plant site, and
majorroad routes" A total of 107 archaeological sites, most of which were of prehistoric affiliation
weie documented dating from the Archaic to Late Prehistoric. A portion of the Alton West parcel
is located within the current project area and includes previously documented sites 42Ka2041
through 42Ka2044, and 42Ka2068. These sites consist of lithic scatters, lithic/ceramic scatters,
and frehistoric temporary camps, and a lithic scatter with a historic habitation. The original
documentation of the sites listed them as unevaluated to the NRHP.
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In 1980, the Bureau of Land Management (BLM) Kanab Field Office performed a Class ll l
inventory of Engineers Internationat, Inc. seismic testing areas (McFadden 1980; Project No. U-80-
BL-0162b). No cultural resourceswere located inthe project area. The BLM performed a cultural
resource inventory in 1981 of a tract allotment for Heaton Brothers (McFadden 1981;Project No.
U-81-BL-0230b). No archaeological sites were documented during the project. The Gone allotment
chaining area was surveyed by the BLM in 1982, resulting in a finding of no cultural resources
(McFadden 1982; Project No. U-82-BL-0178b).

In 1986, the Museum of Northern Arizona (MNA) performed cultural resource inventories
of 43 drill locations and access roads within the Alton Coal Field for Utah International, Inc. (Weaver
1986; project No. U-86-Nl-0279bp). Two new archaeological sites, located outsideof the current
project area,were documented. Also in 1986, the Museum of Northern Arizona (MNA) performed
survey and monitoring of nine test pit locations and access routes for Utah International, Inc"
(weaver and Hurley 1986; Project No. U-86-Nl-0864b). No new cultural resources were
discovered.

A paleontological literature review was completed by Alden H. Hamblin at the office of the
State paleontologist, Utah Geological Survey (April 2005). This consultation indicated that no
paleontological localities have been documented in the current Sink Valley project area. However,
ihere are exposures of the Cretaceous Dakota formation (Sections 19 and 30, T39S RsW) and the
Tropic Shale (Sections 19, 20,29 and 30, T39S RsW) within the current project area. Therefore,
it was recommended that a paleontological consultant examine the project area. A paleontological
survey was conducted by Alden H. Hamblin during September and October 2005 for the Alton Coal
Development project (Appendix B).

DESCRIPTION OF THE PROJECT AREA

The project area is situated in the western portion of Sink Valley within the Alton
Amphitheater, Kane County, Utah. This area lies a few miles east of US 89 just south of_the town
of Alton, Kane County, Utah. The legat description for the current inventory is Township 39 South,
Range 5 West, Sections 19,20,29, and 30 (Figure 1).

Environmental Settino

The study area lies within the Grand Staircase Section physiographic subdivision of the
Colorado Plateau (Stokes 1986). This area is characterized by a series of cliffs and tenaces that
rise from the Grand Canyon in Arizona to the summit of the High Plateaus in Utah. This section is
bounded on the east by the East Kaibab Monocline, on the west by the Hurricane Fault, on the
north bythe edges of the various high ptateaus, and on the south bythe Grand Canyon of Arizona"
Harderlock layers create cliffs and accompanying benches and tablelands, whereas the softer rock
units have eroded into slopes and badlands. Specifically, the project area is located along the
western edge of the Paunsaugunt Plateau. The Alton Coal Field is comprised of relatively
horizontal bedrock units of Mesozoic age (see Lamm, Appendix C). Within portions of the project
area, bedrock units are exposed as low hills and along the incised drainage of Kanab Creek. From
the oldest to youngest: the Winsor member of the Carmel formation (Jurassic), the Dakota
formation (Cretaceous), and the Tropic shate (Cretaceous). The horizontal deposition of the
geotogic formations coupled with the impact of water and wind erosion has reduced much of the
irea to Rat ridges and benches which are dissected by long alluvial drainages and tributaries.
Drainages often widen to form meadows, such as Sink Valley and the Alton Amphitheater.I

P
I
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Figure 1. Cultural Resource lnventory of the Proposed Sink Valley Parcel in Alton Amphitheater for
Alton Coal Development showing Archeological Sites.
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Alluvial valley fill, derived from weathered bedrock, is extensive throughout the project area along
the broad, open areas of cultivation and valleyfloor. Characteristics of the alluvialvalleyfill include

the location of low, retatively level areas of the project including cultivated fields and the presence

of incised arroyos and drainages. According to Lamm (Appendix B), total depth of the alluvial valley
fill is not known and likely varies across the project area. Soils in the drainages have some
agricultural potential as a result of their sand, gravel and silt composition and the presence of
lifrestone and arkosic minerals (Gregory 1951 :12). Today less than 2o/o of the arca is under
cultivation and products consist of primlriiy of alfalfa, potatoes, and cold weather vegetables which
demand different growing conditions than the prehistoric corn-based agriculture (Halbirt and
Gualtieri 1gB1 :6). Major drainages in the project area are Kanab Creek , Sink Hole Valley Wash
and Lower Robinson Creek. Klnab Creek flows from north to south through the project area
forming an incised canyon, and eventually empties into the Colorado River byway of the Mrgin
River. In addition, water resources are manifested as geotogic aquifers or springs. Most of the
springs are perennial and are derived from the Tropic Shale formation.

Elevagon in the project area ranges from 6800 ft (2079 m) to 7200 ft (2202 m). Climatic
patterns are based on a 59 year record (1915 to 1 974lfrom the Alton, Utah, weather station (Halbirt
and Gualtie1 1981 :8). The average monthly temperatures are generally mild and follow a modal
distribution with a low of 26 degrees F during January and a high of 65 degrees F during July. The
number of consecutive frost-free days average between 84 to 1 04 days (Gregory and Moore 1 931 ).
This period is shorter than the necessary 100 to 120 frost-free days required to mature modern
hybrid corn, and more time is needed under dry conditions (Crosswhite 1981 ). The vegetation over
most of the study area is a pinyon-juniper and sagebrush community. Pinyon-juniperwith oakbrush
associations oc-crr on the tops and stopes of ridges, while a sagebrush community exists within
alluvial flood plains, draws, and meadows. Other ptant species which may have been utilized by
ethnographic and prehistoric groups in the area include barberry, canyon grapel cattgll' curant,
goor.ioot, onion, prickly peariactus, sedge, squawbush, sunflower, and yucca (lbid:10). Modern
i-mpacts of the landscape include ranching, agriculture, coal mining, and roads.

Cultura.l Overview

Human occupation in the region represents the Paleolndian, Archaic, Formative,
protohistoric, and Historic cuttural stages. The first Native American occupation of the general

study areaprobably occurred during tne paleoindian stage at the late glacial Pleistocene-Holocene
nounOary t'c". f t,S00 B.p. to g000 B.P.). Early Paleoindian artifact assemblages are typified by
large, lanceolate projectile points, spurred end scrapers, gravers and borers, and crescents (Frison

rgTg:ZA), indicatingine exploitation of megafaunal and floral resources. On the basis of projectile
point typologies and subsistence strategies, the early portion of the Paleolndian stage is commonly
divided into two cultural complexes refLrred to as the Clovis (ca. 1 1 ,500 - 1 1,000 B.P'), and the
Fotsom (ca. 11,000 - 10,000 B.P.). Aikens and Madsen (1986) postulatethat Paleolndian people

migrated into the eastern portion of the Great Basin following the recession of Lake Bonneville
(f d,SOO B.p.). Several surface fluted projectile points have been reported from Garfield County

iCopetand and Fike l gBB) and Washington County (Kohl 1991 ) as well as northeastem Arizona

iC.iO l gg5). Late paleoindian or Plano projectile points have been found on the Kaiparowits
plateau and classified as large stemmed or concave base points (Geib, Gollette and Spun
2001:191-192)"



b The Archaic stage (7800 to 500 B.C. ) is generally viewed as a hunting-gathe{ng lifeway that

is represented by subsiitence practices more labor-intensive than those of Paleoindians with many

more smaller animal and plant species being intensively exploited. Several cultural sequences for

the Archaic stage are proposed on the basii of regionat differences. Jennings (1978) provides a

concept of thJwestem Archaic, or Desert Culture, based on diverse resource exploitation,
diagnostic artifacts including cordage and basketry, and artifactual variability in various regions

suc-h as the California-Nevada axisind Utah-Oregon axis. Matson (1991) presents 9 f9gr-period

sequence model incorporating data from the Greater Southwest: Early (7800 - 4000 B.C.), Middle

(40b0 -2000 B.c.), taie (2000 - 1000 B.c.), and rerminal (1000 B.c. to roughlyA.D 700) south

of tn" study 
"r"a, 

the Early Archaic period is labeled the Desha Complex known for its crudely

made, shallow, side-notcneO lanceolate points. In the Glen Canyon region excavations from Sand

Dune and Dust Devil Cave provide a radiocarbon date of 5050 to 6050 B.C. Early Archaic

"orponent 
from the former site (Lindsay et al. 1968). About a dozen projectile points were

recovered from the lower layer in Sand Dune Cave including Pinto Series, Jay, and varieties of

side-notched points (later ciassified as Sand Dune Side-notched) (Matson 1991 :147). Faunal

remains recovered from the Desha Complex include those of mountain sheep, cottontail, pack rat,

and lesser numbers of jackrabbit, gopher, squirrels, skunk, and bison (one bone). At Dust

DevilCave, the earliest Archaic comfonent (Stratum lV) provided a date from a yucca-lined pit of

ca. 8793 B.C. along w1h an abundance of prickly pear cactus (Opuntia) extracted from human

feces (Ambler 1g96:a2). Significant materiats recovered from this cave includ ed 25 Archaic

sandats, classified into three 
-basic 

types; open-twined, fine warp-faced, and coarse warp-faced
(lbid 44i. On the northern Colorado-Plateau the earliest Archaic component is dated at Cowboy

b"ur (42Wn420) between 7430-T1OO B.C. although no artifacts were found in this stratum
(Schroedl and Coulam 19g4:11). The upper Early Archaic component (Stratum lll 5250 to 4350

B.C.), however, contained 11 projectile points (Pinto, Northern Side-notched, and Elko Corner-

notched), faunal remains (cottontii ls, jackrabbits, porcupine, and Canis sp.), and floral remains
(sunflower, sand dropseed, chenopodi, cactus, juniper and bugseed) (Jennings 1980). The most

iignificant features from Stratum ill were a nurnber of depressions referred to as "scooped out

trJughs"byJennings(1975:9). MorerecentlythesefeatureshavebeenredefinedbySchroedl and

Couilam 1t'SS+:O-Zlas pitstructures which were repeatedly cleaned-out and reoccupied during the

Early Archaic. In the Riton West Coal leasehold previous investigations hlve documented several

Early Archaic projectile points types (Pinto Series, Humboldt, and Northern Side-notched)from sites

which include later Formative'and Late Prehistoric temporal components (e.g. 42Ka2045 and

42Ka2056) (Halbirt and Gualtieri 1981).

During the Middle Archaic period (4000 - 2000 B.C.)there was a decrease in the occupation

of the Colorado plateau, presumably caused by the Altithermal climate, which may have been a two

drought event (Matson 1gg1:165-1bO;. tr'tany of the previously mentioned sites (Dust Devil Cave

and bowOoy Cave) exhibit a reduced intensity of occupation during the Middle Archaic period.

Recent radiocarbon data from the Glen Canyon region are filling the Middle Archaic gap (e.g. 1 ,000
years) as proposed by Berry and Berry (1986) for the Colorado Plateau indicating that the hunter-

6"in.1"6 of the area mai have noi completely abandoned the area 6,000 years ago (Geib

iggO'gZ). Middle Archaii setilement patterns most likely reflect the response to a probable

protracted drought by populations shifting residentiat camps to water-rich lowlands and especially

highrr elevatiorisettings (above 8,000 ft). Common projectile points at Middle Archaic sites include

SJOOen Side-notched, San Rafael Side-notched, Hawken Side-notched and Elko Series. Previous

investigations in the Alton West Coal leasehold have identified similar point types as listed above

along ilitn 
"atlier 

and later temporat components at sites categorized as residential camps and
processing stations (Halbirt and Gualtieri 1981).
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The Late Archaic period began around 4,000 years ago and corresponds to a noticeable

increase in radiocarbon dates in the iegion and is temporally correlated with an increase of effective
moisture what is termed as the sub-boreal intervat (Berry and Berry 1986). This period is marked
by a heavy reoccupation of Cowboy Cave starting at about 1750 B.C. and is characterized by the
inhabitanti engaging in broad-scale hunting and gathering with an increased emphasis on mountain
sheep and cfienopods/amaranths (Matson 1991 :171). Gypsum projectile points comprised
approximately 30 percent of the total identifiable collection from Cowboy and adjacent Walters Cave
(jennings tSbO:Sb1. These stemmed points are among the most common type of point found in
southeastern Utah and appeared on the northern Colorado Plateau sometime after 2550 B.C.
(Holmer 1986:10S). Split-twig figurines are another important diagnostic of the Late Archaic period,

best known from Cowboy Cave,-but occur over a broad territory centered on the Colorado River and
it tributaries. Further iouth in the Glen Canyon region, Late Archaic occupations are less
represented, atthough a few Gypsum points were recovered from Dust Devil Cave (Geib and
Ambler 1gg1). Onlne Kaiparowits Plateau, Late Archaic sites are represented primarily by
residential camps situated in the higher elevations with access to ample water, fuel wood, large and
small game, and plant resource diversity, whereas, the limited activity camps and reduction loci are
prru"irnt in the lower etevations that contained a greater abundance of economic grasses (Geib,
bof lette and Spu rr 2001:367). Investigations at the Arroyo Site (42Ka3976), situated in The Grand
Staircase-Escalante National Monument, revealed a potential pitstructure (dated circa 1850 B.C.)
exposed in a trench below a Formative age horizon which was interpreted as a semi-permanent
occupation in the floodplain environment (McFadden 2000:15). In the Alton West Coal leasehold
several Late Archaic Gypsum projectile have been recorded at open sites with other older and more
recent prehistorie temporal components (42Ka2047 and 42Ka2059) (Halbirt and Gualtieri 1981).

The Terminal Archaic (1000 B.C. to roughlyA.D.700) is marked on the northern Colorado
plateau by the presence of arrow points and shafts along with the introduction of corn. The
Archaic-Formative transition at Cowboy Cave is found in two separate episodes of occupation
beginning about A"D. 100 during a period of high effective moisture (Schroedl and Coulam

lf SiS+:ZSj. This relatively intense occupation (Stratum Vb) appeared to have represented a late
summer/ early fall seed piocessing locale based on the coprolite evidence (Hogan 1980). A corn
cache as welias corn kernels werefound in this horizon revealing thatthe pre-Formative occupants
were growing this domesticate, although the extent of agricultural dependency is unknown. lt is
well eitablished that corn dates to at least 12OO B.C. across much of the southern portion of the
Colorado Plateau with later dates derived from sites further north (Geib 1996:54). Even if the
poputations within this geographical area were not actively involved with farming by around the
bhuistian era, they were likely in contact with farmers or were a least experiencing changes
resulting from the presence of nearby farmers. At Hog Canyon Dune (42Ka2574) located at the
junction-of Hog and Kanab creeks (about two miles north of Kanab) charred corn kernels were
recovered from a pitstructure in association with a hearth and a burial that yielded two dates: 91 0-
390 B.C. and A.D. 60€40 (Janetski 1993:229). The dating of bow-and-arrow introduction to the
eastern Great Basin and Utah has been an issue of continuing debate. Past evidence from the
lithic technologies between the terminal Archaic Proto-Fremont and BM ll populations indicates that
by ca. A.D. t OO tne bow and arrow was employed by the ancestral Fremont, while the ancestral
Ahasazi continued to employ the atlatl. In the northern portion of the region, at Cowboy Cave,
arrow points come from precelamic Stratum V deposited about A.D. 1 00400 (Schroedl and Coulam
1gg4). To the south, tfre Sunny Beaches site (42Ka2751) in the Glen Canyon Recreational Area
is somewhat of an anomaly. A number of Rose Spring Corner-notched points, which are accepted
markers of bow-and-arrow technology dated earlier (e.g.around A.D. 100) than the established
chronology for BM ll aceramic occupations. In the Alton Coal leasehold previous inventories have
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documented Rose Spring Corner-notched arrow points from several sites. At site 42Ka2056 both

Early Archaic Pinto Series points and Rose Spring Corner points were found, but in two separate

lithic assemblage loci (Halbirt and Gualtieri 1981 :85).

The Formative stage began about A.D. 500 when ceramics were in general use on the

Colorado plateau, and continued unti l  A.D. 1300, with the Anasazi abandonment of Four Corners

region. Within the region, this stage encompasses two different cultures: the Anasazi (Ancestral

nuento; and the Fremont. The project area is within the occupation zone of the Anasazi which is

divided into two recognizable branches: Virgin Anasazi, primarily occupying the Arizona Strip,

southwestern Utah, and southernmost Nevada; and Kayenta Anasazi, occupying a large portion

of northern Arizona and far southeastern Utah. The Fremont are considered a separate entity,

found p1marily at sites in Utah north of the Anasazi region. Artifactual evidence in the study area

indicates primarity a Virgin Anasazi cultural tradition, although both Kayenta Anasazi and Fremont

ceramics have been identified.

The Virgin Anasazi occupied the area from Basketmaker l l through early Pueblo l l l  t imes,

and apparently adapted horticultural practices to a variety of environmental conditions (Thompson

and Thompson 1978; Wall ing and Thompson 1988). Investigations in the Grand Staircase area

east of Kanab Creek indicate it was occupied continuously from at least Basketmaker lll times (ca.

A.D. 300)through late Pueblo l l  (ca. A.D. 1200). Virgin Anasazi residential units are characterized
by an architectuial sequence from pithouse residences with separate cist storage facilities, through
iniermediate stages of room block development, and eventually to substantial surface masonry
pueblos incorpor-ting both storage and habitation functions (Talbot 1990). According to McFadden

itggO,Za), the quantity of storage space per residential unit did not vary signif icantly which is

indicative of a continuity of subsistence practices. In the Grand Staircase region, Virgin Anasazi

sites located adjacent to cultivable fields were fully residential with large storage capacities (lbid

T). Furthermore, residential mobility may have been part of an adaptive strategy that allowed the

Virgin Anasazi to engage in agriculture in an environment in which a variety of short{erm

enJironmental fluctuat'rons needed to be accommodated. In contrast the Kolob/Skutumpah Terrace

area,where the present study area resides (above 6,400 ft), is characterized by a short growing

season (less than 120 days at Alton), hence prehistoric agricultural potential was risky. Several

studies in this area (Christensen et al. 1983; Halbirt and Guattieri 1981 ; Keller 1987:87 ) indicate that

the vast majority of the prehistoric sites are limited activity locales or camps related to hunting and
gathering. bocumented sites represent Archaic, Virgin or Western Anasazi, and Southern Paiute

lrorpr wnicn engaged in hunting and gathering activities most likely on a seasonal basis (Keller

f gaZ). For the entiie Alton Coal leasehold, Ketler (1987:87) estimates that 23% of the sites date

from.Basketmaker l l l  to Pueblo l l . Data compiled by McFadden (1996:17) from this area, as well

as the Grand Staircase and Upper Virgin River, suggests that Virgin Anasazi residential sites are

virtually always associated with agricultural potential, while hunting/gathering sites are more

common in the elevated zones where agriculture is not feasible" Ceramic types identified in the

Alton Coal leasehold are dominated by Virgin Anasazi North Creek Gray, North Creek Corrugated,

Shinarump Brown, and St George Black-on-Gray. To a lesser extent Kayenta Anasazi Tusayan

Black-on-Gray and Frernont Great Salt Lake Gray have been reported in the area adjacent to

Kanab Creek (Hatbirt and Gualtieri 1981:35).
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In the Grand Staircase physiographic section, the adaptive strategy of the Virgin Anasazi
is summarized by McFadden (1996:30) as an occupation of multiple "homesteads" located in a
variety of different agricultural niches, each with different characteristics, but all suitable for
agriculture. Furthermore, shifts in residence would occur periodically in response to short-term
clTmatic fluctuations, but also as a resutt of local environmental deterioration. A comparison of site
types from the lower elevation study areas and the Kolob and Skutumpah Terrace suggests that
giu"n frequent residential moves, the farmsteads themselves could have served as base
[amp/processing stations with this upland functioning as a hunting-gathering component.

protohistoric occupation of the project area is attributed to the Southern Paiute, members
of the Numic population" Several models address the migration of Numic populations to the Great
Basin. Some theorize that Numic expansion from the southwestern Great Basin eastward occurred
approximately 1 ,000 years ago (Madsen 1982:219)" Other models view the expansion taking place
several thousand years ago (see Bettinger 1994)" On the basis of the co-occurrence of Southern
paiute and Virgin Anasazi ceramics in stratigraphic context, it is theorized that entry into the
southwestern Utan area by Numic speakers occurred during the late occupational period of the
Virgin Anasazi (Westfatl et al. 1987). Fowler (1 994) compares the material culture of the Southern
palute to that of the Virgin Anasazi, noting similarities such as clay figurine styles, certain features
of coiled basketry, and one type of sandal, and concludes that these similarities suggest interaction
between the groups. Besides pottery or perishable materials, the other common diagnostic is the
Desert Side-notched projectile point. Although Desert Side-notched points should be considered
horizon marker rather than ethnic markers, Southern Paiute use of the study area is well
documented (Kelley 1964), and appeared to have constituted the primary post-A.D. 1300
indigenous occupation. Cottonwood Triangular points may not be useful diagnostics of Numic
occlpations if theyare unfinished items broken in production; suchtools might have beel intended
as Desert Side-notched points or Bull Creek points or some other arrow point type (Geib et al.
2OO1:3g2). Southern Paiute Brown Ware found in southwest Utah is characterized as conical-
bottomed vessels exhibiting undulating surfaces on its thick walls. Decoration is limited to some
surface incising, corrugation or fingernail impressions, and/or clapboarding of coils, the former often
over the entirJsurface of the vesiel (Baldwin 1950). Temper tends to be visible and coarse and
fall into two types for the area: 1) abundant very fine rounded to subangular particles that are
generally cteii and appear to be frosted suggesting that they originate from eolian and alluvial
Ieposits; 2) large anguiar to subangular particles most of which are white and very fine grained as
if derived fromi crusned quartzite or other aphanitic particles (Westfall et al. 1987:70).

The Southern Paiute were hunter-gatherers and part-time horticulturists, with domesticates
playing a minor role in their subsistence strategy (Fowlerand Fowler 1971, 1981; Steward 1938).
Thii cultural tradition is characterized by the use of rockshelters, and open camp sites containing
-wickiup dwellingsr rock-filled roasting-pits,-fire hearths, eonical-bottomed$rownware ceramics,
rabbit iur blankets, basketry hats and containers, digging sticks, rnilling stones, and stone tools
(Euler 1966; Westfall et al. 1987). Social organization revolved around bands of multiple family
units, cooperating and joining forces when necessary to ensure the survival of the community
(Steward igg8). At least 16 majorbands, or35 smallergroups, have been identified in Utah. The
area adjacent io the present town of Alton was the summer home of one of the seven socio-
economic groups that comprised the Kaibab Band of the Southern Paiute (Kelley 1964). The
organization of these groups was largely economic in character; however, some attention was
allotteO to social residence. lt appears that the group inhabiting the Alton area was a small
patrilocal aggregate. Evidence exists that other groups visited the area occasionally to gather
seeds and berries yet there seems to have been minimal economic cooperation between groups
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(Keltey 1964). The Alton group was controlled by a chief who directed the seasonal movements

of camps, and was in mos[ insiances in charge of deer hunting (lbid 27). lccording to Kelley (lbid

6), campsite location was determined by the presence of springs which fell under the jurisdiction

of the local economic group. Subsistence activities varied according to seasonality, with the

occupants of a spring "....tending to share the same seasonal cycle" (lbid 8). During the winter, the

grorp resided in kanlO Canyon were camps were semi-permanent in the sense that the occupants

returned to them following hunting and foraging trips. Resources utilized during this period included

seeds and rabbits, the latter hunied in large scale drives consisting of perhaps 25 individuals from

different households (lbid 24). Pedodically, deerand pinyon nutforayswere also conducted along

the top of the Vermillion cliffs. When snows receded in the spring, the group moved north to the

Alton area and subsisted until summer on stores of food previously cached in caves (lbid 1 6). The
group remained in Alton for most of the summer collecting a wide variety of seeds and berries as

well as hunting deer, marmot, and rabbit (Halbirt and Gualtieri 1981:15). At some point during this
period the gr6up returned briefly to the Kanab area to gather seeds and cache them for the

succeeding winter occupation (Kelly 1 964:16). Deer hunting and the gathering of "plateau" seeds

was empnisized during the late summer to fall months. lt is during this period that deer begin to

congregate in small migratory groups.

The first documented entry of European Americans into Kane County was the expedition

of Fathers Francisco Atanasio Dominguez and Silvestre Velez de Escalante in the autumn of 1776

to establish an overland route between settlements in Santa Fe and Los Angeles. Because of a

snowstorm near Milford, the expedition halted the attempt to reach California, and instead followed

a route to the southeast to return to Santa Fe. Along this route they named Sulphur Creek (later

renamed the Virgin River), Rio de Pilar (later known as Ash Creek), and Hot Sulphur Springs (Alder

and Brooks 1g9-6; Bradley 1999). Another early explorer, Jedediah Smith, followed parts of the

Dominguez and Escalante OIO Spanish Trail, of which various portions were later referred to as the

California Trail, through Washington County in 1826 and 1827. His route created a new pathway

for pioneers travelin{from the East to California, and was widened to an actual wagon road in

184g. Other exploreis to follow in these footsteps include John C. Fremont in 1844 and Mormon
pioneer leaders from Salt Lake City in 1847 (Alder and Brooks 1996)"

lmportant to the Mormon colonization effort was the organization of an Indian mission in

Harmony in earty 18S4. Jacob Hamblin, a Mormon exptorer and settler of Kane County, led the

effort to estabtish harmonious relationships with key Native American leaders. His knowledge of

the area also facilitated government exploration and mapping projects in the area, including a

Colorado River voyage witn .lonn Wesley Powell in 1871 that documented the landscape of Glen

Canyon and the pres6nfday city of Kanab. While Kanab is the principal settlement in Kane County,

small towns in Long Valley are important centers of agricutture and stock-raising. In 1862, John
--andlrVjlliarngenyfirst leda teameFraneher.sintethe-Long Valley area inseareh-of+angeland for

their cattle. The area was called Long Valley due literally to its length (a long narrow valley situated

between high mountain walls), fertile-land, and proximity to water. The first settlement in the valley

was probably that of Berryville (later renamed Gtendale), established by the Berry brothers in 1864.

Berryville wis abandoned in June 1866 due to conflicts between the Mormon settlers and Paiute

and 
't1avajo 

tribes in the area. This pattern of settlement was common to many of the small towns

in Long Valley throughout the late 1800s. On Janu ary 16, 1864, the Utah Territorial Legislature

approied an ict thaiofficially created Kane County. tts boundaries were defined on the west to

include the upper Virgin Rivei area, including Virgin City, the principal town in the new county at the

time (Bradley i ggg'S6-59). Kane County remained isolated because of its challenging landscape,

its reiatively small population, and its lack of connection to railroad lines.
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The town of Alton is a smalt ranching community located near the head of Long Valley. lt
originally developed from Upper Kanab. lt was first settled by Lorenzo Wesley Roundy when he
brJught his familyto Upper Kanab Creek in 1865. Historically, this areahad tall grass, good fodder
for their animals, streams of clear water, abundant wildlife in the nearby mountains, berries and

other wild fruit,and timber for homes and fences (Bradley 1999:65). The settlement was first called

Roundy's Station and the immigrants built two log cabins that first summer. In 1865, the Mormon
Church ordered inhabitants of Upper Kanab and other small settlements to go to Kanab, Dixie, and
larger towns in the area to help fortify them against Pauite raids (lbid 65-66). Settlers did not return
to UpperKanab until 1870, when Loienzo Roundy's nephew, Byron Donalvin Roundy, and hiswife

setled there. Byron and his brother William Roundy organized a cattle company called the Canaan
Cooperative Stock Company, headquartered in St. George. In 1882, Edwin D. Woolley and Daniel
Seegmiller also brought their families to settle in Upper Kanab. Two buildings, a schoolhouse and
a redreation hall, were erected in 1885 at the head of the Virgin River. During the late 1880s, when
the federal government began to crack down on the polygamists of Utah territory, many Mormon
men fled to the area to escape marshals (lbid 143-149). In 1887, the communities of Ranch, Upper
Kanab, and Sink Valtey joined together to form a LDS ward. In 1 908, the town acquired its present-

day name of Alton during a May Day celebration drawing. Charles R" Pugh, who had been reading
a book about the Alton florO in Norway, suggested the name. The population of the town peaked

at350 inthe 1g30s (lbid 210). In the post-world war ll years, coal reserveswerediscovered near
Alton, and the Smirt-Alton coal mines extracted an average of 40 tons daily in 1 949. Today, Alton
is home to fewer than 100 people, and its main sources of livelihood stem from the timber industry
and its potential for coal mining.

Navajos occupied areas of the Skutumpah Terrace during the post WW-ll period (about

1g4S to 1g70) white cutting and installing cedar fences for local ranchers (Halbirt and Gualtieri
1gg1:56). physical remaini from the Navajo occupation primarily east of the project area fall into
one of the foui following categories: 1) forked-stick hogans composed of interlocking poles and a
corbelled roof entranceJ 2) paiisade hogan composed of a corbelled roof supported by four corner
posts and a seriers of stringers which lean against the roof; 3) brush hogan roughly square in plan

view and partially supporteO by two living pinyon trees which provided the superstructure firm

support; +) sweai lodg" consisiing of three interlocking poles with stringers leaning against the
frame and packed with mud daub (Bradley 1999:56).

Today, most traffic through the area is generated by tourists headed to attractions such as
Bryce Canyon National Park, 2ion Nationat Park, and Grand Staircase-Escalante National
Monument.- Bryce Canyon, the southern part of which lies in Kane County, was de_signated a
national *onurent by President Warren G. Harding in 1923, and elevated to National Park status
in 1g28. Originally, the boundary of Zion National Park ended at the Washington-Kane County
State line.- tn t gS0, it was expanied to include part of Kane County, which was made accessible
bythe Zion-Mt. Carmel tunnei and road (Bradley 1996:218). Grand Staircase-Escalante National
Monument was established by President Bill Clinton on September 17, 1996. The monument
comprises approximately 1.7 million acres in Kane and Garfield Counties. These major tourist

destinations are alt accessible via US Highway 89, which bisects Long Valley and proceeds through
every town in Kane County except Alton (lbid 8).
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SURVEY METHODOLOGY

An intensive pedestrian survey was performed for this project which is considered 100o/o

coverage. The project area was examined for cultural resources by the archaeologists walking

parallel transects spaced no more than 10 m (30 ft) apart. Ground visibil i tywas considered good.

Approximately 433 acres were inventoried on private property.

Cultura! resources were recorded as archaeological sites or isolated finds of artifacts.

Archaeological sites are defined as spatially definable areas with ten or more artifacts and/or

features. Sites were documented by the archaeologists walking transects across the site, spaced

no more than 3 m (10 ft) apart and marking the locitions of cultural materials with pinflags. This

procedure allowed clear'definition of site boundaries and artifact concentrations. Atthe completion

of the surface inspection, a handheld GEO XT Trimble GPS unit was employed to point-

provenience diagnostic artifacts and other retevant features in reference to the site datuffi, I steel

renar stamped with a temporary site number. A judgmental lithic analysis sample unit (a 2x2 meter

count grid) was utilized for arihaeological sites witn dense tithic debitage assemblages. Also,

where lithic densities were variabte witnin the site, judgmental sample units were employed to

reflect such density changes. Archaeological sites were plotted on a 7.5' USGS quadrangle,

photographed, and documented with site data entered on an Intermountain Antiquities Computer

bystelr litrlnCS, 1990 version) inventory form (Appendix A).
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INVENTORY RESULTS

The inventory resulted in the documentation of one previously recorded historic/prehistoric

site (42Ka2008), five previously recorded prehistoric sites (42Ka1313, 42Ka2041, 42Ka2442,

42Ka2043, and 42KaZO44), anb nine new prehistoric sites (42Ka6104, 42Ka6105, 42Ka6106'

42Ka6107 , 4ZKa61 08, aZKa61 09, 42Ka6110, 42Ka6124, and 42Ka6126) (Table 1 ).

Table 1. S1e type and NRHP eligibil ity of sites located in the Sink Valley-Alton Amphitheater.

MOAC Site
Number

State Site
Number

Site Type Cultural Affiliation NRHP
Eligibility

05-95-6 42Ka1313 Temporary CamP Archaic, Anasazi,
P rotoh istori c/Contact

Eligible

N/A 42Ka2041 Lithic Scatter Anasazi, Southern
Paiute

Eligible

N/A 42Ka2042 Temporary CamP Unknown Eligible

N/A 42Ka2043 Lithic Scatter Protoh istori c/Contact Eligible

N/A 42Ka2044 Lithic Scatter Archaic El ig ible

N/A 42Ka2068 Historic Habitation and
Prehistoric Lithic
Scatter

Unknown Prehistoric
Euro-American

Eligible

05-95-14 42Ka6104 Lithic Scatter Archaic El ig ible

05-95-15 42Ka6105 Lithic Scatter P rotoh isto ri c/Contact Eligible

05-95-9 42Ka61 06 Lithic Scatter Unknown El igible

05-95-B 42Ka6107 Lithic Scatter Unknown Eligible

05-95-10 42Ka6108 Lithic Scatter Early Archaic Eligible

05-95-13 42Ka61 09 Lithic Scatter Unknown Eligible

05-95-1 1 42Ka6110 Temporary CamP Unknown Eligible

05-95-19 42Ka6124 Lithic Scatter Unknown Not
Eligible

05-95-18 42Ka6126 Temporary CamP Anasazi, Southern
Paiute

Eligible

12
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Archaeoloqical Sites

Smithsonian Site No.: 42Ka1313
Temporary Site No.: MOAC 05-95-6
teoal Descriotion: T 39S, R 5W, Sec. 30
NRHp Elioinil itvl Eligible under Criterion D
ff i is isanextensivJprehistorictemporarycampwhichexhibitsabroadoccupationa|
span (ryand Middle Archaic, Pueblo tl, and Protohistoric/Contact). lt is situated on thetop and
southern stope of a ridge in the Alton Amphitheater. A two track bisects the site northwest to
southeast. The site measures22T by 136 meters and is situated in a pinyon-juniper woodland.
Cultural materials include ceramics (n=2), ground stone implements (n=2), chipped stone tools
(n=52), and debitage. Ceramics consist of two Tusayan Dogoszhi Black-on-White sherds which
date to the puebloll period. Ground stone implements are two miscellaneous ground fragments
(Tools 2 and 2B). Temporally diagnostic chipped stone artifacts include a Hawken Side-notched
projectite point (Tool 3i1, a Northeln Side-notched projectile point (Tool 31) and two Desert Side-
nottneO proleciite poinis (Tools 1 1 and 17). Other chipped stone tools include 13 unknown
projectife' points, Z,q Oitaces, two cores, and nine utilized flakes. Lithic debitage (n=998) is
dominateO ny tertiary flakes manufactured from various chert, quartzite, and obsidian materials.
Feature A is a concentration of 40-50 fire-cracked sandstone rocks within a one meter diameter
area which lacks evidence of dark soil.

Smithsonian Site No.: 42Ka2041
Temporarv Site No.: None
Leoal Description: T 39S, R 5W, Sec. 30
NnHp f l iqiOitity: Eligible under Criterlon D
Descr'lpt'lolT This is a lithic and ceramic scatter with two cultural components (Anasazi and
protohistoric/Contact) located on a slight rise in an otherwise flat area of Alton Amphitheater. The
site measures 120 by3G0 meters andlies in a pinyon-juniperwoodland. Acountyroad bisectsthe
easternmost portion of the site and another road bisects the site in the south" Cultural materials
consist of ceramics, chipped stone tools, an unknown ground stone implement, and lithic debitage.
Ceramics consist of one undetermined Virgin Series sherd and a Southern Paiute Utility Ware
sherd. Chipped stone tools inctude two Desert Side-notched projectile points (Tools 5 and 13), five
unknown projectile points fragments, one utilized flake, five bifaces, three cores, and a worked
piece of glass. The lithic OeOitage (n=274) is dominated by tertiary flakes manufactured from
several chert, quartzite, and obsidian material types. No features were found at this sitehowever,
the site has good potential for subsurface cultural materials.

Smithsonian Site No.: 42Ka2042
Temporarv Site No.: ' None
Leqal Description: T 39S, R 5W, Sec' 30
ruRHp f tioinil ity: Eligible under Criterion D
D"*r'ptiqrr This is a prehistoriclemporary camp of unknown cultural affiliation located on the top
and slope of a knoll in Alton Amphitheater. The site measures 35 by 90 meters and is in a pinyon-
juniper woodland. Culturat materials consist of a ground stone implement (Tool 1), chipped stone
iools, and lithic debitage. Chipped stone tools are one utilized flake (Tool 4), three bifaces (Tools

3, 6, and 7), two coreJ goots 2 and B), and a hammerstone (Tool 5)" Lithic debitage (n=171) is
dominated by tertiary reduction flakes manufactured from several cheft, quartzite, and obsidian
materials" Feature A is a concentration of fire-cracked rock and lithic debitage located on a slope
nearasmalldrainagesystem. Theconcentrat ionoff ire-crackedrockiswithinanareaofdarkened
soil and measures 7 m in diameter.
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Smithsonian Site No.: 42Ka2043
Temporary Site No.: None
Leoal Description: T 39S, R 5W, Sec. 30
rrtRHp rtiqinil itv: Eligible under criterion D

f f i i saPro toh is to } ic /Contac tper iod l i th icsca t te r |oca tedonar idgetop inA| ton
Amphttheaier. The site measures 65 by 155 meters and is in a pinyon-juniperwoodland. Cultural

materials consist of a ground stone irough metate, chipped stone tools, and lithic debitage.

Chipped stone tools include a Desert Side-notched projectile point (Tool B), five unknown projectile

point fragments, 12 utilized flakes, five bifaces, and one core. The lithic debitage (n=241) is

dominatJO ny tertiary reduction flakes and shatter manufactured from several chert material types.

No features were found at this site; however, the site has good potential for subsurface cultural

materials.

Smithsonian Site No.: 42Ka2044
Temporary Site No.: None
leqal Description: T 39S, R 5W, Sec. 19
f.rtRHp EtioiUitity: Eligible under Criterion D
f f i i s i sanArcha ic temporarycamp|oca tedon the topo fa |owr idge inA | ton
Amphil-reater. The site measures 40 by l6Ometers and is in a pinyon-juniperwoodland. Cultural

materials consist of chipped stone tooli and lithic debitage. Diagnostic artifacts include a Rocker

Side-notched projectile point (Tool 3), a utilized flake, and a core" Lithic debitage (n=149) is

dominated by snitter manufactured from chert, quartzite, and obsidian materials. The site also

containsthreecol lectors'pi lesof 100+flakesintotal.  FeatureAisasemicircleoff ire-crackedrock
associated w1h a quartzite core (Tool 2) and a heat treated flake. The soil does not appear to be

discolored, however the soil does appear to be disturbed by rodent activity.

Smithsonian Site No.: 42Ka2068
Temporary Site No.: None
Leoal Description: T 39S, R 5W, Sec. 30
fr.tRHp eliqiOility: Eligible under Criterion D
Descr',ptiorr The site consists oi a prehistoric lithic scatter of unknown cultural affiliation and an

abandoned historic farming/ranching habitation. lt is located in the valley of the Alton Amphitheater

on a small rise and the surrounding-slope and undutating field. The historic component partially

overlaps the prehistoric component; however, portions of the aboriginal occupation still retains

integriiy. The historic habitation measures 170 by 150 meters and the prehistoric lithic scatter

measures 1 10 by 40 meters. Both sites are situated in an agricultural field with low sagebrush and

small bunch grasses.

prehistoric cultural materiat include chipped stone tools and lithic debitage. Diagnostic

artifacts consist of a projectite point midsection (Tool 1) and one biface fragment (Tool 2). Lithic

debitage (n=74) is dominated by shatter manufactured from various chert and obsidian types" No
prehistoric cultural features were observed at this site.

The historic component represents an abandoned farming/ranching habitation and contains

several structures, both architectural and landscape, as well as artifacts. The property was
patented by James Swappe on August 9, 1889 under the Homestead Act of 1862. Mr. C. Butron

bugh, a historic informant, stated that his grandfather purchased the ranch in 1908 from the

Robinson family (personal communication, ZbOO). This site was previously recorded in 1983 and

was described ;J containing a barn, a shed, a bunkhouse and a corral. Mr. Pugh stated that in

addition to the currently visi6le structures (granary, corral, and cellar) other structures located on
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the ranch included a smalt three room house, a large barn with a stone/rock foundation, a

blacksmith shop, a bunk house, a washhouse, a springhouse, two outhouses (used consecutively),

and "rip-gut" or pitchpole fencing to the north.

The current survey documented a granary, a corral, a cellar, several fences, and historic

artifacts" The granary is constructed of lumber, log, and stone and was divided into two rooms with

storage above. The granary is slightly elevated from the ground surface by log stilts, a stone

foundation, possible ditching around the stone foundation; perhaps as a measure to avoid flooding

and/or rodent infestations. This structure is constructed with large log cross beams, and V-shaped

log 
"onrtruction, 

and lumber paneling and floorboards. The roof has collapsed into the building and

the door frames are partiallycollap;d and the two doors are blocked" Mr" Pugh stated.that the

door hinges for the granary were made at the on-site btacksmith shop" One room contained several

hooks and some leather strapping, while the other room is completely open and a half swing door

connects the two rooms. The storage area above has remnants of hay.

The corral is constructed from a series of log fences and upright log supports. .fh" shoot

is made of milled lumber with a couple log beams aimain support locations. The corral has been

reinforced with wire and some metal fencing and has been used into the 1980's according to the

oiigin.r investigator and Mr. pugh. The corial also contains an old dodge shoot that was used to

separate the sheeP herds.

The masonry cellar is approximately 120 cm deep with the upperrnost level of stone

collapsing. The walls are othenvise sti l l  in good condition. The log beams that would have

supportedthecei l ingforthecel lararepart ia l lydurntandcavedin.  Thecel lardepressionispart ia l ly

filled with various debris including glass jars ind bottles, metat cans, and some plastic bottles with

materials dating between 1g2O anO f 98bs. Mr. Pugh stated that the cellar was used to store and

to age cheese made by his grandmother.

Three fences surround the site areai one lines the two-track drive; one fence marks a field

boundary on the north side of the two-track; and one fence marks a field boundary on the south

side of the two-track. Landscape features include the agricultural field around the granary and

corral and the oak trees. To the east of the granary there is also a stand of live oaks and ripgut

fencing with a large quantity of cultivated wilJ rose 
-bushes. 

Mr. Pugh stated that much of the rip-

g;tt";. ing is in good condition, however, several of the uprightswere replaced in the 1950's due

to rotting.

Historic artifacts include glass, ceramic, and other domestic items" Glass consists of several

hundred brown and clear fragm6nts, and lesser amounts of amethyst and aqua-colore{ glass' A

significant amount of the co-ntainer fragments are likely from canning jars, although few metal

canning rings were found. None of the gtass artifacts had manufacture's trademarks which would

have aided in temporality. Most of the ceramics occurred where the large house was said to have

been. The most pievalent type of ceramic was the hard paste porcelain Qoy! s Oenuine Porcelain

Lined Cap,, canning lid. In addition a Flow Blue vessei sher:ds (est" 1820-1870), decal decorated

sherds, and plain w;hiteware fragments were observed. Most of the tin cans were deposited in the

;pil cellar. These include fou-r "Punch Here' milk cans, a Spam meat can, an intemal friction

cocoa can, and four oil cans.
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Smithsonian Site No.: 42Ka6104
Temporary Site No.: MOAC 05-95-14
Leqal Descriotion: T 39S, R 5W, Sec. 20
NRHP Eligibil ity: Eligible under Criterion D
ff isi teisanArchaic-aff i1iatedsparse|i thicscatter|ocatedontheslopeofa|ownorth-
soutf, trending ridge in Sink Valley. lt measures 66 by 41 meters and is in a pinyon-juniper
woodland with low sagebrush. Culiural materials include chipped stone tools and lithic debitage.
Diagnostic artifacts consist of a heat treated Elko projectile point (Tool 5), an unknown projectile
poirit fragment (Tool 2), three bifaces (Tools 1, 4, and 6), a utilized flake (Tool 3), and a core (Tool

7). Lithi; debitage (n=2g) is dominated by shatter manufactured from various types of chert and
quartzite mate1a-l types. ilo features were found at this site;however, the site has good potential
for subsurface cultural materials.

Smithsonian Site No.: 42Ka6105
Temporary Site No.: MOAC 05-95-15
Leoal Description: T 39S, R 5W, Sec. 20
runHp elioinil ity: Eligible under Criterion D
f f is isa|owdensi ty t i tn icscat terofProtohistor ic /Contactaf f i | ia t ion|ocatedat the
bottom of a southwest facing slope in Sink Valley. The site measures 22 by 9 meters and is in a
low sagebrush community. Cultural materials include chipped stone tools and lithic debitage.
Diagnoltic artifacts consist of a chert Desert Side-notched projectile point (Tool 3) and two chert
bifaies ffools 1 and 2)" The lithic debitage (n=18) is dominated by shatter manufactured from
various chert, quartzite, and obsidian material types. No features were found at this sitehowever,
the site has good potential for subsurface cultural materials.

Smithsonian Site No.:
Temporary Site No.:

42Ka6106
MOAC 05-95-9

Leqal Descriotion: T 39S, R 5W, Sec. 30
NRHp ftioinitity: Eligible under Criterion D
ff isi teconsistsoiaSparSeprehistoric| i thicscatterofunknowncu|tura|aff i | iat ion.
lt is located at the base of a southwest facing slope in Sink Valley. The site measures 29 by 27
meters and is in a low sagebrush community. Cuttural materials include chipped stone tools and
lithic debitage. DiagnostiJ artifacts consist of an untyped chert projectile point and a chert awl/drill.
Lithic debitige (n=18) is dominated by shatter manufactured from various chert and obsidian
materiat types. No features were found at this site; however, the site has good potential for
subsurface cultural materials.

Smithsonian Site No.:
Temporary Site No.:

42Ka6107
MOAC 05-95-8

Leoat Descriotion: T 39S, R 5W, Sec. 30
NnHp eliolnil ity: Eligible under Criterion D
f f is i te isaprehistor ic | i th icscat terofunknowncul tura|af f i | ia t ion. | t is |ocatednear
three drainages at the bottom of a northeast facing slope in the Alton Amphitheater. The site
measures b0 by 21 meters and occur in pinyon-juniper woodland with low sagebrush. Cultural
materials include chipped stone tools (util ized flakes) and lithic debitage. Debitage (n=34) is
dominated by shatter manufactured from various chert, quartzite, and obsidian material types. No
features were found at this site; however, the site has good potential for subsurface cultural
materials.
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Smithsonian Site No.: 42Ka6108
Temporary Site No": MOAC 05-95-10
Leqal Deicription: T 39S, R 5W, Sec. 30
r.\tRnp Eliqinitity: Eligible under criterion D
ff i isanEar|yArch-aic-aff i | iateddenSe,| i thicscatter|ocatedonasma||r iseands|ope
,1""g th" *rst side of Sink Valley. The site measures 53 by 40 meters and is in a pinyon-juniper

woodland with low sagebrush. iultural materials consist of chipped stone tools (n=19) and lithic

debitage. Diagnostic irtifacts consist of a chert Hawken Side-notched projectile point (Tool 1), an

unknoiln projJctile point fragment, 10 utilized flakes, and seven bifaces. Lithic debitage (200+) is

dominated by shatter manuflctured from various chert and obsidian material types. Two historic

artifacts were observed, a hole-in-top milk can and an earthenware vessel sherd. No features were

found at this site; however, the site has good potential for subsurface cultural materials.

Smithsonian Site No.: 42Ka6109
Temporarv Site No.: MOAC 05-95-13
Leqal DescriPtion: T 39S, R 5W, Sec. 30
frrtRHp Eliqinititv: Eligible under Criterion D
f f is i te isasparse| i th icscat terofunknownabor ig ina|af f i l ia t ion|ocateda|ongthe
western edge of Sink Valley. lt measures 33 by 19 meters and is in an area of low sagebrush. The

cultural materials consist of chipped stone tools and lithic debitage. The chipped stone tools consist

of a stage 4 chert biface (Tool 1) and a stage 2 chert biface fragment (Tool2). Lithic debitage

(n=50) ii dominated by shatter manufactured from various chert material types. No features were

iound at this site; however, the site has good potential for subsurface cultural materials.

Smithsonian Site No.: 42Ka6110
Temoorary Site No.: MOAC 05-95-1 1
Leoal Description: T 39S, R 5W, Sec. 30
trtRHp Etioinil itv' Eligible under Criterion D
Desirption ihis is a prehistoric temporary camp of unknown cultural affiliation located on a slight

6re al"ng the western margin of Sink Valley. The site measures 23 by 19 meters and is in a

pinyon-ju-niper woodland with low sagebrush. Cultural materials consist of chipped stone tools and

lithic debitage. Diagnostic artifacts donsist of two unknown chert projectile point fragments. Lithic

debitage (f dO-f S0) i-s dominated by shatter manufactured from various quartzite and chert material

types.-Feature A is an oblong concentration of fire-cracked sandstone rocks, with no discernible

inrng" in the soit color surrounding it, although there is potential for cultural fill.

Smithsonian Site No.:
Temporary Site No.:
Leoal DescriPtion:

42Ka6124
MOAC 05-95-19
T 39S, R 5W, Sec. 30

NRHP Elioibil ity: Not Eligible
f f is i te isaconcentrateo| i th icscat terofunknownprehistor iccu| tura laf f i | ia t ion
focated on a wooded ridge top in the Alton Amphitheater. The site measures22by 14 meters and

is in a pinyon-juniper ilooOiand. Cultural materials consist of chipped stone tools and lithic

debitage. Diaghosiic artifacts include one chert untyped projectile point fragment (Tool 1.), a chert

bifacelTool2l,and one obsidian biface fragment (Tool 3). Lithicdebitage (n=10) is dominated by

shatter manufactured from obsidian, chert, and quartzite material types. No features were found

on this site"
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Smithsonian Site No.: 42Ka6126
Temoorary Site No.: MOAC 05-95-18
Leqal Description: T 39S, R 5W, Sec. 30
NR-Hp Etiqinilftv: Eligible under criterion D
ff isi teisaprehistorictemporarycamprepreSentingAnasazi/Pueb|oandSouthern
paiute cultural traditions. The site is at the base of an east-facing slope in the Alton Amphitheater.
The site measures g0 by 50 meters and is in a pinyon-juniperwoodland. Cultural materials include

chipped stone tools, lithlc debitage and ceramics. Diagnostic stone tools include an obsidian Elko

Seiibs projectite point (Tool 91 and a chert Cottonwood Triangular projectile point (Tool 10). Other

chipped stone tools include three unknown projectile go!ntfragments, tw9 utilized flakes, one core,

a blface, and one utilized core. Lithic debitage (50-100) is dominated by shatter manufactured from

various chert and quartzite material typei. Ceramic artifacts consist of four Virgin Anasazi
whiteware sherds and three Southern Paiute Utility Ware sherds. Feature A is a small

concentration of 1S-20 fire-cracked sandstone rocks, which measures approximately 50 cm in

diameter. The feature does not exhibit any discernible change in the soil color.

NATIONAL REGISTER OF HISTORIC PLACES EVALUATION

The National Register Criteria for Evaluation of Significance and procedures for nominating
culturat resources to the NRHP are outlined in 36 CFR 60.4 as follows:

The quality of significance in American history, architecture, archaeology, and culture is present in

districts, sites, nuitOings, structures, and objects of State and local importance that possess integrity

of location, design, selting, material, workmanship, feeling, and association, and that they:

a)...are associated with events that have made a significant contribution to the broad patterns of our

history; or

b)...are associated with the lives of persons significant to our past; or

c)"."embody the distinctive characteristics of a type, period, or method of construction; or that

represents the work of a master, or that possess high artistic values, or that represent a significant

and distinguishable entity whose components may lack individual distinction; or

d)...have yielded or may be likely to yield information important in prehistory or history.

The inventory resulted in the documentation of one previously recorded historic/prehistoric

site (42Ka20GB), five previously recorded prehistoric sites (42Ka1313, 42Ka2041, 42Ka2042,
42Ka2043, and 42Ka2044), anb nine new prehistoric sites (42Ka6104, 42Ka6105, 42Ka6106'
42Ka6107,42Ka6108,42Ka61Qg,42Ka6110,42Ka6124,and42Ka6126)" Thepreviouslyrecorded
historic/prehistoric site (42Ka2O6B) is recommended as eligible for nomination to the NRHP under
Criterion D as both the prehistoric and historic components are likely to contribute to historic and
prehistoric research topics of the area. The prehistoric component of site 42Ka2068 is a lithic

scatter of unknown cultural affitiation that exhibits spatial integrity, a diversity of lithic artifacts, and
the potential for additional subsurface cultural remains. The historic component, an abandoned
farming/ranching habitation, is also considered significant because of its information potential

concerning spaiial patterning, trash disposal patterns, consumer behavior, and socioeconomic
status.

I
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The five previously recorded prehistoric sites (42Ka131 3, 42Ka2041 ,42Ka2042,42Ka2043,
and 42Ka2044) were initially unevaluated by the recorders. These sites along with the eight new

recorded sites (42Ka6104,'42Ka6105, 42Ka6106, 42Ka6107, 42Ka6108, 42Ka6109, 42Ka6110,
and 42Ka6126) are recommended eligible to the NRHP under Criterion D because they are likely

to contribute tosuch prehistory of theiegion. None of these sites meet the requirements defined

in Criteria A, B or C. ihese sites include iour prehistoric temporary camps (42Ka1313, 42Ka2042,

42Ka61 10 and 42Ka6126) which exhibit diversity of cultural materials, spatial patterning, fire-

cracked rock features, and in several cases temporat diagnostics. Cultural traditions represented
at these sites include Early and Middle Archaic (42Ka1313), Anasazi (42Ka1313, 42Ka6126), and
protohistoric/Contact or Southern Paiute (42Ka1313, 42Ka6126). Specific research objectives
which these sites could address include site function, site structure, chronology, subsistence,
technology, spatiat organization, land use patterns, and extra-regional relationships.

Nine prehistoric sites in the inventory area are categorized as lithic scatters (42Ka2041,

42Ka2043, 42Ka2044, 42Ka6104, 42Ka6105, 42Ka6106,42Ka6107, 42Ka6108, and 42Ka6109)"
These sites display several classes of chipped stone tools with lesser amounts of ground stone
implements and'ceramic artifacts. Culturaltraditions represented at some of the sites include Early
Archaic (42Ka2044,42Ka6108), General Archaic (42Ka6104), Anasazi/Pueblo (42Ka2041), and
protohisioric/Contact or Southern Paiute (42Ka2041, 42Ka2043, 42Ka6105). All of these sites

occur in depositional environments (e.g., atluviat) that are likely to yield subsurface cultural remains.
Research topics which could be addressed at these sites include site function, chronology,
subsistence, technology, and spatial organization, land use patterns, and extra-regional
relationships.

Site 42K a6124, a lithic scatter of unknown cuttural affiliation, exhibits a limited artifact
assemblage, lacks temporal indicators and has minimat potential for subsurface cultural materials.
Therefore, lt is recommended as not eligible to NRHP because the site is unlikely to yield

information relevant to the research domains of the area.

MANAG EMENT RECOMM EN DATIONS

The cultural resource inventory of Alton Coal Devetopment's Sink Valley areq of.the Alton

Amphitheater resulted in the location 6f t S prehistoric or prehistoric/historic sites of which 14 sites
(42Ka1313, 42Ka2041, 42Ka2042, 42Ka2043, 42Ka2044,42Ka2068 42Ka6104, 42Ka6105'
42Ka6106,42Ka6107, 42Ka6109, 42Ka6109,42Ka6110, and 42Ka6126) are considered eligible
for nomination to the NRHP under Criterion D. All except two sites (42Ka2068 and 42Ka6108) will

be avoided by this phase of the coal development project. The following recommendations are put
-forth regarding-the eligible-sites-in this project ?t€?; -

1. Af l eligible sites except for sites 42Ka2068 and 42Ka6108 will be avoided by the
undertiFing. Additionafly, temporary fencing should be erected around the boundaries of
all these eligible sites to facilitate avoidance.

2. lt is recommended that a qualified archaeotogist should monitor the removal of the topsoil
during all surface mining activities because of the potentialfor subsurface cultural remains..

3. The two eligibte sites, 42Ka2068 and 42Ka6108, which cannot be avoided by the
undertaking will require a data recovery treatment plan.

I

I

1 9



t
REFERENCES CITED

Aikens, C.M. and D.B. Madsen
1986 prehistory of the Eastern Area. In Great Basin, Volume 11, Handbook of North American

Indians, 
"Oit"O 

by Warren L. D'Azevedo. Smithsonian Institution, Washington.

Alder, D.D. and K.F. Brooks
1996 A History of Washington County: From lsolation to Destination. Utah Centennial County

History Series. Utah State Historical Society, Salt Lake City.

Ambler, J.R.
1996 Dust Devil Cave and Archaic Complexes of the Glen Canyon Area, pp. 15-35. ln Glen

Canyon Revisied . tJniversity of Utah Press Anthropological Papers Number 1 19.

Baldwin, G"C"
1gS0 The Pottery of the Southern Paiute. American Antiqudy 16:50-56.

Berry, C.F., and M.S. Berry
1 986 Chronological and bonceptual Models of the Southwestern Archaic. ln Anthropology of the

Desert Viest: Essays in Honor of Jesse D. Jennings, edited by C.J. Condie and D.D.

Fowler, pp. 253-32i. Anthropologicat Papers No. 110. University of Utah Press, Salt Lake

CitY.

Bettinger, R.L"
1gg4 How, When, and Why Numic Spread. In Across fhe West, edited by David B" Madsen and

David Rhode, pp. 44-56. University of Utah Press, Salt Lake City.

Bradley, M.S.
l ggg A Histonl of Kane County. Utah Centenniat County History Series. Utah State Historical

SocietY, Satt Lake CitY.

Christensen, D., S.M. Chandler, K. Kreutzer, and J. Jennings
1gg3 Results of the 1gB2 Class ll Archaeological Survey of the Alton and Kolob Tracts in

Northwestern Kane County, Utah. Nickens & Associates for the Kanab Resource Area,

Bureau of Land Management.

Copeland, J.M., and R.E. Fike
1g'BB Fluted projectile Points in Utah. Utah Archaeology 1988 1 (1): 5-28-

Crosswhite, F.S.
1gB1 Desert plants, Habitat and Agriculture in Relation to the Major Pattern .of Cultural

Differentiation in the O'odham Plople of the Sonoran Desert. Deseft Plants 3(2):a7'76.

Euler, R.e.
1966 Southern paiute Ethnohistory. L)niversity of utah Anthropologieal Papers 78, Glen Canyon

Series 28. Salt Lake CitY"

20



I

I

Fowler, C.S.
1gB2 Setlement patterns and Subsistence Systems in the Great Basin: The Ethnographic

Record. ln Man and Environment in the Great Basin. David B. Madsen and James F"
O'Connell, Eds., PP. 121-139"

1gg4 Materiat Culture and the Proposed Numic Expansion. In Across fhe West. David B.
Madsen and David Rhode, Eds., pp 103-1 14. University of Utah Press, Salt Lake City.

Fowler, C.S. and D.D. Fowler
1gT1 Notes on the History of the Southern Paiutes and Western Shoshonis. Utah Histarical

QuarterlY 39 (2): 96-1 13.

1gg1 The Southern Paiute: A.D. 1400-1 776. In The Protohistoric Period in the North American
Southwest; A.D. 1450-1700. Davis R. Wilcox and W. Bruce Masse, Eds. Arizona Sfafe
lJ n iv e ri sity A nth ro pol og i ca I Re se a rch P a p e rs 24: 1 29-1 62.

Frison, G.C
1g7B Prehistoric Hunters of the High Ptains. Academic Press, New York-

Geib,  P.R.
lgg5 Two Fluted Points from Kaibito Plateau, Northeastern Arizona. Kva 61(1):89-97.

1996 Gten Canyon Revisited. tJniversity of Utah Anthropological Papers No" 119. University of
Utah Press, Salt Lake CitY.

Geib, P.R., and J.R. Ambler
1gg1 Sand Dune Side-notched: An Early Arcahic Projectile Point Type of the Northern Colorado

Plateau. lJtah Archaeology 1991 4:17-23-

Geib, P.R., J.H. Collette, and K. Spurr
2OO1 Kaibabitsinungwu: An Arcfraeological Sampte Survey of the Kaiparowits Plateau" Cultural

Resource Seiies No. 24. Giand Sfaircas e-Escalante National Monument Specia/
Publication No. 1.

Gregory, H.E.
1gS1 The Geology and Geography of the Paunsaugunt Region, Utah. United Sfafes Geological

Suruey Professio nal PaPer 226.

Gregory, H.E., and R.C. Moore
1 931 The Kaiparowits Region: A geographic and geological Reconnaissance of Parts of Utah and

Arizona. lJnited Sfafes Geotogicat Survey ProfessionalPaper 164.

Halbirt, C.D. and C"A. Gualtieri
1gB1 Archaeological Investigations Utah Internationat, Inc., San Francisco, Alton Coal Field

Survey, F6deral, State, and Private Lands, Kane County, Utah. Museum of Northern
Arizona, Department of Archaeology. Project No. U-81-Nl-0254b.

21



I

I
I
I
t

Hogan, P.E.
tggO The Analysis of Human Coprolites from Cowboy Cave. Appendix lX in Cowboy Cave, pp.

201-21 1 . In Cowboy Cave. Anthropologicat Papers No. 104. University of Utah Press, Salt
Lake City.

Holmer, R.N.
19g6 Common Projectile Points of the Intermountain West. ln Anthropology of the Desert West:

Essays in Honor of Jesse D. Jennings, pp. 89-1 15. Anthropological Papers No. 110.
Universtiy of Utah Press, Salt Lake City.

Janetski,  J.C.
1gg3 The Archaic to Formative Transition North of the Anasazi: A Basketmaker Perspective. In

Anasazi Basketmaker: Papers from the 1990 Wetherill-Grand Gulch Symposium. BLM
Cutturat Resource Series No.24, Salt Lake City.

Jennings, J " D"
lgs1 banger Cave. university of lJtah Anthropotogical Papers No.27. Salt Lake City.

lglS pretiminary Report: Excavation of Cowboy Cave. Department of Anthropology, University
of Utah, Salt Lake CitY.

1g7B prehistory of Utah and Eastern Great Basin . University of Utah AnthropologicalPapers 98.
The University of Utah Press, Salt Lake City.

1gB0 Cowboy Cave. Anthropotogical Papers No. 104. University of Utah Press, Salt Lake City.

Kel ler, D.R.
lgBT A Report of Archaeotogical Resources on the Alton Coal Project. Report prepared for

Kanab Resource Area, bureau of Land Management as part of Utah Internationals Mine
Permit Application.

Kelly, l .T.
1gd4 Southern paiute Ethnography. IJniversity of l,ltah Anthropological Papers No. 69.

Kelly, 1.T., and C.S. Fowler
1gti6 Southern paiute. tn Handbook of North American tndians, Volume ll, Great Basin, edited

by W.L. D Azevedo, pp. 368-397. Smithsonian Institution, Washington, D.C.

Kohl,-R.B;
1gg1 Fluted projectile Points in Southwestern Utah. l,Jtah Archaeology 199110 (1): 3144-

Madsen, D.B.
1gB2 Eastern Great Basin Prehistory. ln Man and Environment in the Great Basin, edited by

David B. Madsen and James F. O'Connell, pp. 207-226. SAA Paper No. 2.

Mart in, S.L.
l ggg Virgin Anasazi Diet as Demonstrated through the Analysis of Stable Carbon and Nitrogen

lsotopes . Kva 64 (4).

22



I
to
I
I
I
I
I
I
I

I
I
I
I
I
I

Matson, R. G.
1gg1 The Origins of Southwestern Agriculture. University of Arizona Press, Tucson.

McFadden, D.A.
l gBO Garkane powerline Right-of-Way - Escalante. Bureau of Land Management, Kanab Field

Office. Project No. U-80-BL-01 s8b.

McFadden, D.A.
1gg1 lsolated TractAllotment. Bureau of Land Management, Kanab Field Office. Project No. U-

81-BL-0230b.

1gB2 Cone Allotment Chaining. Bureau of Land Management, Kanab Field Office" Project No.

u-82-BL-0178b.

1gB4 Syler Knoll Chaining. Bureau of Land Management, Kanab Field Office" Project No. U-84-

BL-0679b.

1996 Virgin Anasazi Settlement and Adaptation on the Grand Staircase. Ufah Archaeology 1996

9 (1) :  1-34.

2000 Formative Chronology and Site Distribution on the Grand Staircase-Escalante National

Monument. Draft report on file, USDI Bureau of Land ManagemeRt, Kanab Resource

District, Cedar CitY, Utah.

Schroedl, A.R., and N.J. Coulam
1994 Cowboy Cave Revisited . I'Jtah Archaeology 19947 (1):1-34'

Steward, Julian H"
1g3g Basin-plateau Aboriginat Sociopolitical Groups. Bureau of American Ethnology Bulletin

120. Washington, D.C.

Stokes, William L"
1986 Geology of Ut"n. Utah Museum of Natural History. University of Utah, Salt Lake City.

Talbot, R.K.
1 gg0 Virgin Anasazi Architecture: Toward a Broader Perspective. tJtah Archaeology 1990 3 (1 ):

1942.

Thompson, R.A. and G.B. ThomPson
1g7B An Archaeological Survey of the Eastern End of the Warner Valley, Washington County,

Utah. Westem AnasaziReporfs 1 (2): 129-142. Cedar City, UT'

Walling, B.A. and R.A. ThomPson
l 9g6 Archeology of the De'ad Raven Sife. Report prepared for the Kane County Commission.

Intersearch, Cedar CitY, Utah.

Westfall, D.A., W.E. Davis, and E. Blinman
1gB7 Green Spring: An Anasazi and Southern Paiute Encampment in the St. George Basin of

Utah. Bureau of Land Management-Utah Cuttural Resource Series Number 21.b
t
I



I

I
I
I
I
I
I
I

I
t
I
I
I
I

to

APPENDIX A

TNTERMOUNTAIN ANTIQUITIES COMPUTER SYSTEM (IMACS)
SITE FORMS

(42Ka1 31 3, 42Ka2041 through 42Ka2044, 42Ka2068,
42Ka6104 throu gh 42Ka61 10, 42Ka6124, and 42Ka6126)

On File At:

Utah Division of State History
Salt Lake City, Utah
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APPENDIX B

ALTON COAL FIELD
PALEONTOLOG ICAL S U RVEY

SECTIONS 1 2, 13,24, AND 25, T 39 S, R 6 W AND
SECTIONS 7,  18,  19,  30 AND 31,  T 39 S,  R 5 W
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ALTON COAL FIELD

PALEONTOLOGICAL SURVEY

Sections 12, 13r 24, and 25, T 39 S, R 6 W and

Sections 7, 18, 19,30 and 31, T 39 S, R 5 W

For

Montgomery Archaeological Consultants
Box l47,322Bast 100 South

Moab, Utah 84532

By

Alden H. Hamblin
A.H. Hamblin Paleontogical Consulting

3793 N. Minersville HwY
Cedar City' Utah 84720

(43s) 867-83ss
(43O 559-1627 cell

February 8' 2006
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INTRODUCTION

This is a paleontology field survey report for the Alton Coal Field covering sectionsl2,
13,24,and25,T 39 S, R 6 W and sections 7, 18, 19,30 and 31, T 39 S, R 5 W. This

area is south and east of the town of Alton, Utah. An earlier report covered a literature

and file search on a slightly larger area than the present study (Hamblin, 2005).

The earlier report discussed the paleontology of five geological formations: Dakota

Formation, Tropic Shale, Straight CliffFormation, Wahweap Formation, and Claron

Formation. The project boundaries of the present study only contained areas with the

Dakota Formation and Tropic Shale.

The survey was conducted during September and October 2005. Formation outcrops of

the Dakota Formation and Tropic Shale were identified using the Geologic Map of Kane

County (Doelling and Davis, 1989) and the Coal and geology map, Alton Quadrangle in

Doelling and Gratram (l 972). The survey was conducted by selecting spots or areas in

formation outcrops and hiking around looking for fossil material.

SURVEY RESITLTS

Three fossil localities had been recorded in or near the present study area during a survey

by DeCourten (1987). These localities were Y\a270l,Ka27lV, and Y\^272V and included

mollusk fragments and turtle shell bone. The present survey identified 77 addrtional fossil

sites in the study area. These were combined into 30 recorded paleontology localities
(Kal 243 -Kal272). Paleontology Data Sheets on these 30 localities are included in the

appendix of this report. Figure I is a map of the fossil locations in and near the study

area. Figure 2 shows example of fossils in the study area.

Tropic Shale

The study area is highly fossiliferous with common, well known invertebrate fossils of

Cretaceous Age. Almost anywhere one walks in the Tropic Shale in this area one can

find invertebtite fossils, mostly bivalves, but also gastropods, and cephalopods. Most of

the recorded localities are in the Tropic Shale. The fossils generally occur in clay beds,

but many seem to be associated with the occurrence of nodules or concretions in the clay

beds. Bivalves and gastropods were also found in sandstones in the higher layers of the

Tropic Shale in the hills on the east side of the study area. The most common fossil

obsirved was that of the oyster Pycnodonte newberryi. The cephalopod Baculites sp. is

also fairly conrmon. The marine fossils of the Tropic Shale record the transgression and

regression of the last Cretaceous seaway in this area.

I
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Dakota Formation

The Tropic Shale was deposited over the Dakota Formation which contains the coal

deposits of the Alton Coit Field. Fossils are also found in the Dakota Formation" These

trnd to be less marine oriented and there is a greater potential for finding terrestrial

vertebrate fossils in the Dakota Formation. Turtle shell fragments are the only vertebrate

fossil recorded in the study area,but other reptiles including lizards, crocodiles, and

dinosaurs are known from the Dakota Formation in other areas. Plant imprints, petrified

wood, one possible turtle shell fragments and one possible dinosaur track were recorded

in the Dakota Formation during the survey (Kal 250T , Kal25l IPV, Kal260P,

Kal26lIP).

PALEONTOLOGICAL SIGMFICANCE

The following field classification system was used to define the sensitivity of

paleontological localities recorded during the field survey (Raup, 1987,p.174):

Class l. Critical - reference locality for holotype or critical paleontological

material, or any type section of geological strata needed for future study

Class 2. Significant - any locality that produces rare, well-preserved, or critical

fossils usabli for taxonomic, evolutionary, stratigraphic, paleoenvironmental, or

paleoecological studies.

Class 3" Important - any locality that produces common, abundant fossils useful

for stratigraphic or population variability studies.

Class 4. Insigrificant - any locality with poorly preserved, common' or

strati graphical ly unimp ortant fo s s il material'

Class 5. Unimportant - any locality intensively surveyed and determined to be of

minimal scientific interest.

The paleontology of the Tropic Shale and Dakota Formation have been extensively
-s-rudied over thJ years and now-quitewell known. {hese fossils-have beenimportant to

understanding this part of the ratttt's geologic history. Most of the material recorded

during the sgfoey falls in or between the categories of insignificant to important. This is

becauie the fossils found are well known and are very plentiful invertebrates. However,

they can be useful for stratigraphic or population studies.

Generally, development in formations with common, abundant invertebrate fossils does

not highlt impact the paleontological resources, but there is always a potential for

discoiery of new or rare fossils in these formations. Critical and significant fossils are

occasionllly discovered as is evident from recent finds of vertebrates in the Tropic Shale

(Albright, Gillene, and Tirus, 20A2;and Gillette, Albright, Titus, and Graffam 2002).
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Figure 2. Examples of fossils found (Tropic Shale).

Top row: Pycnodonte newberryi and other bivalves.
Middle row: Ammonites.
Bottom row: Gastropod andBaculites sp-
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Figure l. Fossil localities identified in the Alton Coal Field Study Area.
* Localities identified &ring earlier survey @eCourten, 1988).
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I Paleontology LocalitY
Data Sheet

State Locality No. 42Kal252I
AgencyNo.-
TemporaryNo.W

l. Typeoflocality: Invertebrate[X] Plant[ ] Vertebrate[ ] Trace[ ] Other[ ]

2. Formation/Horizon/Geologic Age: Tropic Shale. Cretaceous '
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3. Description of geology and Topography: -ln the Alton Amphitheater with low hills and round bottam

vallevs oi d.aws dlainins to Kanab brelk. Mountains on east and west sides of the larger valley ----"

4. Location of Outcrop: Three miles south. southeast of the Town of Alton. Utah

5. Map Ref.: U.S.G.S. Quad. -Alton. Utah .Scale 7.5 Min., Edition 1966 -.--.---..--=

East% of NW % Section lg- T. 39 S. R 5 W. Meridian : S.L.l,-& It4-

UTM Grid Zone: 12 . Ql) 370792 mE 4139064 mN, Q2)370792 mE 4139134-mN,
iZt)  jzozts rnE 4139249 mN, (24)370580 mE 4139211 mN,
({t liostq mE 4139362 mN, (26) 370574 m s 41395ELm N.

6. Counry: LBLM/USFS District: Cedar City/IQrrab BLM --_---=_-

partially coiled ole (22) - Allocrioceras s9.?).

8. Collector: Date:

9" Repository/Accession No.s: N

l0.ownership: pRIVIX+] STATE[] BLMtxl USFSII NPSII INDI I MIL[] OTHERI]

I l. Recommendations for Further Work or Mitigation:

12. Type of Map made by Recorder: Attached ----------'--

1 3. Disposition of PhotoVNegatives:

I 4. Published References:

15. Remarks:

18. Permit and License numbers:

16.Sensitivif:Critical[ ] Significant[ ] Importalttxl InsiSnificant[ ] Unimpoqant[ ]
(Ctass l) (ct"st z) (ctass l) (Class 4) (cl8ss 5)

17. Recorded by: Alden H. Hamblin Date : September 30. 2005 ----------------'

A.H. Hamblin paleontological Consulting, 3793 North Minersville Highway, Cedar City, Utah 84720 (435) 867-8355
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GEOLOGTC REPORT OF THE IMPACTS OF BEDROCK
AND SURFICIAL UNITS ON THE DISTRIBUTION OF CULTURAL

RESOURCES AT THE ALTON COAL FIELD'
KANE COUNTY UTAH

163



I
I
I
I
I
I
I

lo

I
I
I
I
I
I

Geologic Report of the Impacts of Bedrock and Surfrcial Units

on the nirtriUition of Cultural Resources at the Alton Coal Field,
Kane CountY Utah

PrePared for:

Montgomery Archaeological Consultants
Moab. Utah

PrePared bY:

NancY B. Lamm

Licensed Professional Geologist #5 195265
State of Utah

December 30, 2005

b
I



I

b I

Introduction

At the request of Montgomery Archaeological Consultants a geologic invesigation was made of the Alton

Coal Field, south of the Town of Alton in Kane County, Utah, for the purpose of determining how the

regional geology impacts the distribution of cultural resources present in the project area. The site

iniestigaiion *ur conducted on July l4 and 15, 2005. Concurrent with the field investigation,

Montglmery Archaeological Consultants personnel were present, completing the survey phase of the

cultural resource inventory of the area.

The project area is approximately five square miles in area and consists largely of open, cultivated fields

,urrounbed by low hiils. Kanab Creek runs through the project area, flowing from north to south and

forms an inciied canyon to the west of the southern end of the project area. Lower Robinson Creek

extends across u ,1nuil portion of the southern end of the project area and flows into Kanab Creek west of

the project area. An improved gravel road extends south from the Town of Alton through the center of the

projeciarea and a nu*be. of unimproved roads extend out to the east and west from this central road.
-Cunent 

land use consists of ranching and farming. Historically coal has been mined in several locations

on the west side of the project ur.u und several active gravel quarry operations are present in the south

portion of the Project area.

Procedure

prior to the field investigation phase, published geologic information of the project area was obtained and

plotted onto the U. S. G. S. Alton 7 Yi quad.ungl. map for verification in the field. In addition, stereo air

pfroto, of the project area were obtained and reviewed prior to the field investigation. Landforms noted on

ihe stereo air ptroiographs were plotted on the topographic map. This preliminary information was

verified in the field by-walking a series of sweeps in areas accessed by unimproved roads. Project

constraints precluded a detailed site investigation but a set of descriptive critetil !o assist in cultural

resource management decisions was constructed for both bedrock and unconsolidated units. This report

provides an overview of the project area geology and outlines the criteria determined in the field.

Project Area Geolog-v

The Alton Coal Field is comprised of relatively horizontal bedrock units of Mesozoic age" To the

immediate west of the projecl area between the Town of Alton and Highway 89, these bedrock units are

broken and displaced by tire Sevier Fault Zone, extending in a northeast-southwest direction just east of

Highway g9 and the Virgin River. Displacement of bedrock units is apparent in the low mountains

ex[nding along the traci of this fault ion just west of the project area. Within the project area, bedrock

units are exposed as low hills and along the incised drainage of Kanab Creek. Bedrock units exposed in

the proje ctireaare, from oldest to youngest: the Winsor member of the Carmel formation (Jurassic), the

Dakota formation (Cretaceous), and the Tropic shale (Cretaceous) (Sable and Hereford 1990).

Bedrock is deeply weathered and few unweathered outcrops are present within the project area. Bedrock

units form topogiaphic highs and are mantled with weathered sandstone and shale sediments. Alluvial

valley filL d;riv;d from weathered bedrock, fills topographically low areas. In the northeast portion of the

prqett area an extensive landslide deposit extends downslope from the east. Primary unconsolidated

deposits in the projeet area are, from oldest to most recent: the mass wasting deposits in the northeast
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portion of the project area, alluvial valley fill, and slope wash deposits mantling topographic highs and

ieathering out across valley fill from adjacent slopes.

Each geologic unit reflects distinct characteristics and criteria that impact the provenance of cultural

,.ro.ri..r. Figur., land 2 show the location of these units within the project area boundaries. A

discussion of the potential impacts to cultural resource distribution follows the geologic description'

Bedrock Units

Winsor member of the Carmel formation: The Winsor member of the Carmel formation has a limited

distribution of less than twenty acres within the project area. The geologic base map (Sable andHereford

1gg0) indicates that the carmel formation is exposed along a drainage on the southwest slope of a low

mountain in the sE/4 of section25,T 39 s, R 6 W in the southwest corner of the project area. The

Winsor member of the Carmel formation is a fine to medium grained sandstone of coastal plain origin

(Sable and Hereford 1990). Due to project constraints, limited surface exposure, and general accessibility,

th, pr.r.nce of this bedrock unit was not verified in the field investigation.

Dakota formation: Exposures of the Dakota formation are limited to the western portion of the project

area,outcropping along the lower slopes of low mountains along the Kanab Creek drainage. The Dakota

formation is described as interbedded claystone, sandstone, and carbonaceous mudstone with minor beds

of coal, conglomerate, and ironstone. Regional thickness of the Dakota formation in the vicinity of the

Alton Coal Field ranges from 75 meters izsO feet) to 230 meters (750 feet), increasing in thickness from

east to west (Sable and Hereford 1990).

The stratigraphy of the Dakota formation is varied and reflects an environment of deposition that includes

fluvial, lagoonal, shoreline, and marine depositional environments. Coal units present are up to l '5 meters

(5 feet) thick. The sandstone is light-gtuy to yellowish gray, resistant and lenticular" The mudstone is gray

to very dark grayand non-resistant. The contact of the bakota formation with the overlying Tropic shale

is set at ttre.rpprr coal zone in the Dakota formation (Sable and Hereford 1990).

Bedrock exposures of the Dakota formation are limited within the project area since slope wash sediments

from the ovirlying Tropic shale largely mantle hillslopes. Several criteria are present, however, to

identify the presence of the Dakota formation in the field:

o The location of coal mining activity. Two abandoned coal mines are present within the project

area and are located on Figure l. Exposures of coal seams are concealed by slope wash deposits

but the presence of the riim reflecti the approximate contact of the Dakota formation with the

overlying TroPic shale.

o The presence of orange to brick red ironstone. The ironstone bed noted by Sable and Flereford

(1990) is present in the project area as brick red to orange siltstone to fine grained sandslone. This

O.porit is quarried in several locations in the vicinity of the project area which are noted on

Figures I and 2.Inaddition, a gentle topographic rise in the SW/4 of Section 30, T 39 S, R 5 W is

calped with this distinctive deposit weittriring out as an angular gravel and indicating the

presence of the Dakota formation. Since this unit is locally quarried for gravel, however, the brick

red ironstone appears as road base and fill within the project area. Presence of the gravel

I
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Figure L Geologic map of Alton Coal Field, north half, after Sable and Hereford (1990).

Legend appears on Figure 2.
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alone should not be used as sole criteria for the presence of the Dakota formation.

Resistant sandstone units of the Dakota formation form benches along hillslopes and along Kanab Creek'

Sandstone exposures were also noted along the west side of the low mountain in the SE/4 of section 13, T

39 S, R 6 W. The eroded sandstone units are similar in appearance to sandstone exposed in the overlying

Tropic shale. In general, the Dakota sandstone exposures are mantled by slope wash from the overlying

Tropic shale, 
"r. 

urro.iated with gravel quarry loiations in the vicinity of the project area' and are located

along the lower slopes of topographic highs in the southwest portion of the project area.

Cultural resources located on relatively level exposures of the Dakota formation should be stable and

limited to the gtound surface and soils formed in situ. Slope wash, described in detail later in this report,

is a probl.. on steeper slopes, especially in exposures of the mudstone units"

Tropic shale: The Tropic shale is the most wide spread bedrock unit within the project area. Again,

distinct bedrock ,*poru.rs ere limited but the Tropic shale comprises the low hills extending across the

southern portion of the project area in Sections 30 and 31, T 39 S, R 5 W, the low divide between Lower

Robinson Creek and Kanab Creek in Section 19, T 39 S, R 5 W and the low hills west of the irrigated

land in Sections 12 and 13, T 39 S, R 6 W. To the east of the project area in Section 29,T 39 S, R 5 W,

the outcrop of the Tropic s.hale is associated with the occurrence of a number of springs in Sink_Valley. It

is likely that shallo* gro,rnd water is seeping down gradient in the alluvial valley fill of Lower Robinson

Creek and Sink Valley Wash. Where the alluvial valley fill thins over the outcrop of the less permeable

Tropic shale, the ground water daylights as a series of springs.

The Tropic shale is described as slope-forming, drab shale and mudstone with interbedded sandstone and

limestone. The shale and mudstone weather to olive gray and yellowish gray. The yellowish-gray

sandstone units are cliffforming in places. The mode of deposition of the Tropic shale is largely marine

offshore grading to shallow shoieline. Regionally the thickness of the Tropic shale ranges from 90 meters

(300 feetlto 305 meters (1000 feet), increasing to the east (Sable and Hereford 1990).

The most widespread exposures of the Tropic shale are along hillslopes mantled with gray sediments'

Four low mountains along the western portion of the project area are formed by resistant sandstone

horizons in the Tropic strate. Here, hillilopes are steep and mantled with slope wash deposits of eroded

gray mudstone along with gravel to cobble size fragments of eroded yellowish sandstone. In the NW4 of

Section 30, T 39 S, n S W, ungular 1.r;ay limestone pebbles are eroding out onto the ground surface" Slope

wash from the Tropic shale comprisir ih. bulk of alluvial valley sediments making the distinction

between eroded shale deposits and alluvial valley fill problematic.

The Tropic shale, with the greatest exposure within the project area,also has the greatest impact to the

integrityof cultural resources due to tire easily eroded nature of the mudstone and shale that comprise

much of the formation. Erosion of sediments is pronounced even in areas with extensive tree growth" In

addition, vertical erosion or "piping" of sediments forrned in situ on exposures of the Tropic shale may

also distort the integrity of buried cultural resources.

Unconsolidated Surficial Units

Landstide deposits: Sable and Hereford (1990) map extensive landslide deposits in the northeast portion

of the projeet area. Extensive forest and vegetaiive growth obscure this deposit but examination of theI
I
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area by stereo air photography confirms the presence of hummocky landforms reflecting extensive mass

wasting. This slope failure complex formed on slopes of the Tropic shale and consists of sediments

derived from gray shale along with sandstone and bther bedrockdebris (Sable and Hereford 1990)' No

clearly defined scarps or areas of active slumping were noted in the field. The landslide deposits are likely

pleistocene in age and appear to be metastable under the cunent land use of limited ranching'

Alluvial valley fill: Alluvial valley fill is extensive throughout the project arel afong the broad' open

areas of curtivation and valrey floor. Sediments are primarily 19rb gray silt derived from the

surrounding bedrock shale and mudstone units outciopping within the drainage basin. occasional lens of

coarser grained material are present in cutbank r*poruits.brainage incision in the alluvial valley fill is

pronounced. A drainage scarp in the vicinity of the mass wasting deposits in the blw/4 of Section 18, T

39 S, R 5 w reaches a depth of approximately g.meters (30 feet) and is nearly vertical. Incision in other

areas of alluvial valley fill is utro prono.rnrri with scarys ranging from near vertical to sloping' vertical

piping of fine grain ridi.rnts is aiso present in the relaiivelyharlying alluvial sediments, especially in

irrigated areas.

The alluvial valley fill is primarily a fine grained unconsolidated gray silt to silty sand throughout the

project area. characteristics of ttre alluvial valley fill includ.lh: iocation in low, relatively level areas of

the project area including cultivated fields and the presence of sharply incised alroyos and drainages'

rotal depth of the alluvial valley fill is not known and likely varies across the project area'

Slope wash deposits: slope wash deposits are located on hillslopes and as a low wedge along the

interface of topographic highs and the alluvial valley fill. Slope wash deposits reflect localized transport

of eroded bedrock sediments downslope. Contact of slope wash deposits with a-lluvial valley fill is

gradational as the deposits interfirrg., *itt and feather out across the surface of the alluvial deposits'

The stratigraphy of slope wash deposits reflects the bedrock unit eroded and can range from fine grained

sediments to small boulders. on hillsides, slope wash deposits are located as mounds on the upslope side

of trees and vegetation. In shallow drainages, slope *urh try{ b: present as low lobes where eroded

sediments were washed downslope duriniepisodes of precipitation- Along the contact with the alluvial

valley floor, finer grained sediments are *uinra out acioss the valley floorwhile coarser grained material

is deposited along the break in slope. Thickness of slope wash depoiits 
"alry 

across the project area but

are most likely relatively shallow. slope wash depositi were not ihown on Figures I and 2 due to the

limited and intermittent distribution of these deposits.

The geologie setting of the Alton Coal Field area has the potential to impact the distribution of cultural

resources by displalement from gravity and/or runoff. Thlre is also the potential for burial and

subsequent erosion of cultural ,elour.es in the alluvial valley fill. The pbtential for impact to site integrity

is directly related to the topography of thesite combined wiih the bedrock and surficial units identified on

Figures 1 and 2. Followini is an outline of geologic processes in the Alton Coal Field that have the

potential to impact the distribution of cultural res-ources and the criterial for identification in the field"

Disturbance bY gravitY:
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pipes occur in the vicinity of incised arroyos and increase in density and size with proximity to the

d.ainage. pipes and fissures are created ui finr grained sediments swell upon wetting and shrink upon

drying] forming cracks in the ground surface. During subsequent precipitation events, the fine grained

sediments along the sides of the cracks are washed dieper into the fissure. During subsequent drying

episodes, the fine grain sediments dry and shrink with the effect of enlarging the fissure. Repeated cycles

oiwetting and dryIng result in the formation of pronounced vertical fissures adjacent to drainages.

Horizontal seepaie Jf water within the sediment creates connected lateral 'pipes', which collapse, and

form tributary d#nages. Over time the network of pipes and vertical fissures can extend laterally from

the primary drainag.lor several meters and continui to erode up gradient. The channels of incised

drainages are widened as tributary pipes undercut the arroyo walls and collapse.

piping or collapsing soils are recognized by the presence of vertical cracks in finer grained sediments.

These cracks can form from notrul precipitation events but are enhanced by flood irrigation practices.

The integrity of sites can be impacted by ihe vertical displacement of artifacts. The alluvial valley fill (Qal

on Figures I and 2) is comprised primarily of fine grained sediments derived from the surrounding Tropic

shale and are subject to piping and/or vertical collapse of sediments. Relatively level exposures of deeply

weathered shales of the Tiopic shale are also subject to piping to a lesser degree. When cultural resources

are located in an area exhiUiting vertical fissures in finer grained sediments, some vertical and lateral

displacement of artifacts are possible.

Entrenching of drainages is the extension of vertical erosion described above on the drainage system.

Major drainages in the p-roject area are incised from 6 to 15 meters (20 to 50 feet) with steep to vertical

walls. As in the erosion of weathered bedrock, the incision pattern begins down gradient and migrates up

the drainage channel. piping and collapse of arroyo walls continuously extends the pattern up the

drainage basin. The interval of entrenching is likely recent and is associated with a pattern of incision

or.u1.;ing across the southwest dating from the 1880's (Sable and Hereford, 1990).

Cultural resource sites located adjacent to modern arroyo channels are likely compromised by the

significant erosion resulting from the drainage entrenchment.

Burial of cultural resources:

prior to the episode of incision beginning in the 1880's, the channels of Kanab Creek, Lower Robinson

Creek, and their tributaries were likely aggrading their channels based on regional depositional patterns'

Sable and Hereford (1990) cite regionat aipositional intervals beginning at 6,320-, 5650 to 5,390, 4,330,

Z,l41,and 340 years before pr.rrit for drainages located to the south and east of the Alton Coal Field

(Sable and Hereford 1990). A similar pattern olHolorene age stream aggradation is likely. The age of the

attuviat valley fill in the project area ii not specifically known but is likely at least Holocene in part. The

possibility foi Uuriea cultural resources exisis within the distribution of the alluvial valley fill.

Burial of cultural resources is also possible, albeit, to a lesser degree, in the mass landslide deposits in the

northeast portion of the project urru. Slope failure may result in the displacement or burial of cultural

resources.

Summaty

The impact of the geology on the distribution of cultural resources present in the project area is.

summarized in rab'le t. itre primary surficial and bedrock units shown on Figures I and 2 are listed along
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with primary characteristics that may impact the distribution of cultural resources. Impacts are, however,

dependent on a number of criteria including degree of slope, vegetation cover, thickness of sediment,

cu^rrent and previous land use, and type of sediment present. Conditions and resultant impacts can and

will vary from Place to Place.

Table l. Summary of Impacts of Surficial and Bedrock Units on the Distribution of Cultural

Resources in the Alton Coal Field Project Area'

Geoloeic Unit MaP Symbol

Alluvial valley fill Qal

Landslide deposits Qls

Tropic shale

Dakota formation Kd

Winsor member of
the Cutler formation

Jcw

Possible Impact to Distribution of culhtral Resources.

Localized slope failure/collapse of arroyo walls

Piping of finer grained sediments
Entrenching of drainages
Potential for buried cultural resources

Mass and localized slope failure, disturbance to sites

Potential for buried cultural resources

Localized slope failure
Surficial creep on steePer sloPes
Slope wash on steePer sloPes
Erosion of weathered bedrock slopes on steep to gentle

slopes
Piping of finer grained sediments weathered in situ

Localizedslope failure; one occulrence at abandoned

coal mine
Surficial creep on steePer sloPes
Slope wash on steePer sloPes
Erosion of weathered bedrock slopes on steep to gentle

slopes

Not addressed due to limited distribution in the project

area

Kt
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Disturbance by gravity is defined as the process by which eravi_ry is the primary agent of disnrrbance with

water as a secondary factor . The three major cateiorier of gruuiiy aisturbances present in the Alton coal

Field are mass tandstiae deposits, small lolalized itope failures, and surficial creep of soils'

Mass landslide deposits in the project area are defined by Sable and Hereford (1990) as:
..large coherent blocks of rock in a matrix of clayand smaller clasts, locally exhibiting landslide

scarps, sag areas, ffid downslope creep surface textures" (Sable and Hereford, 1990)'

criterial for recognition of active mass landslide deposits include a hummocky topography, poor drainage

including areas of small ponds, seeps and springs, exposed scarps, pistol butting of ffees (tree growth on a

slope in which the base of tne tree curves back inio ttrr slope), fences out of alignment, and concave slope

failure fractures. The occurrence of the mass landslide depbsit in the project area is shown on Figure 1'

The specific impact of mass landslide deposits to the distribution of cultural resources is vaned and will

depend on site specific conditions. In areas of slope failure, the stratigraphy of cultural resource sites

would be compiomised and artifacts may be dispiaced. Sites located on relatively stable portions of the

mass landslide deposit will likely be unaffected. The age of the mass landslide deposits is believed to be

pleistocene and Holocene. whil; older areas of slope faiture likely predate occupation and appear to be

largely stabilized under current land use, the potential exists for buried and/or disturbed cultural resources

in the mass landslide dePosits.

Localized slope failure is defined as slope failure on a smaller scale. In the project area slope failure can

occur in bedrock units or along the anoy'o walls of unconsolidated alluvial deposits. slope failure along

arroyo walls in the alluvial vaiey fill isiargely a result of undercutting of the arroyo walls and will be

discussed later in the rePort.

In bedrock units slope failure results from steep slopes combined with interbedded sandstone and easily

eroded mudstone and shale. This potential for stope failure in bedrock increases with changes in land use

such as cut and fill excavation, loading at the heai of slopes, undercutting at the toe of slopes, and

increase in water application. one arel of localized slope failure in bedrock in the project area is at the cut

face of the coal mine at the NE/4IIW/4 section 24,T 39 S, R 6 W. Here alatge sca{p' excavated at the

contact of the Dakota sandstone with the overlying Tropic shale to provide mine access' has failed'

Although the potential for slope failure in the trofic shale and Dakota sandstone exists in the project

area,the minimal impact of current land use has not significantly compromised the distribution of cultural

resources.

Surficial creep is the gradual downslope migration of sediments as a response to gravity" Surficial creep

occurs in weathered sediments mantlini bediock deposits on steeper slopes. creep can be recognized by

low lateral ridges along exposed hillslopes, accumuiation of sediments on the uphill side of trees, and

..pistol-butting,, of treei, *h.r. the base of the tree is curved back laterally toward the hillslope'

Surficial creep occurs predominantly along exposures of the Tropic shale but can oecur in the mudstone

exposures of the Dakoia sandstone as well. Surficial creep was noted on the steeper slopes of the

topographic highs on the western side of the project 
"t ". 

Thr impact to cultural resources is limited to

sites located onsteeper slopes and would include displacement of artifacts downslope'

Disturbance bY running water:

I
I
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Disturbance by running water encompasses a range of processes that shift as the degree of slope

decreases. Four catego-ries of disturbance by running water have been defined in the project area: slope

wash, erosion of weathered bedrock, piping, and entrenchment'

Slope wash is a gradational process that spans surficial creep, described above, where sediments are

transported by giavity to waier borne .rosion of sediments, described below, where sediments are

transported by running water. Slope wash occurs where unconsolidated surficial sediments and rock

derived from weathered bedrock units are transported downslope by a combination of gravity, runoff

from snow melt and precipitation events, and by freeze-thaw cycles in the sediments. This movement is

slight and sporadic bit oul, time results in the distribution of sediments and rock debris down the face of

steiper slopes and out in a low wedge at the base of slopes.

On steeper slopes, slope wash can be recognized by dispersion of rock fragments below eroding bedrock

ledges, by the accumulation of sediments on the upslope side of trees, and by channelizing of rock debris"

At the break in slope at the base of the hill, finer giained sediments are washed out in a low wedge" This

wedge can be *, pionounced as a series of coales-ing fans of sediments transported down steep drainages

or can be a subtle change in slope gradient from the relatively level valley floor to the base of hillslopes"

Where slope wash occurs along the edge of aggrading alluvial sediments, the slope wash deposits

interfingeiwittr alluvial sediments. Where recent slope wash occurs along the edge of a stable stream

terrace, the margin of the slope wash deposits feathers out across the surface of the terrace. Within the

project area, slole wash is oCcurring along the steeper hillslopes and is more pronounced in areas

underlain by the TroPic shale.

The primary impact of slope wash to cultural resources in the project area is downslope displacement of

artifacts located on steeper slopes.

Erosion of weathered bedrock slopes is the incision of drainage channels along the outcrop of bedrock

units, primarily the Tropic shale although erosion of the mudstone units of the Dakota sandstone is also

occuning. Areas of pronounced erosion are identified by incised drainages associated with pedestaled

vegetatiJn and concentrations of rock and vegetative debris along incised channels. In the NWi4 of

Section 19, T 39 S, R 5 W, in a gently sloping wooded area underlain by the Tropic shale, drainages were

incised approximately l0 meters (30 feeQ-fr; the surrounding forest floor with one meter (3 foot)

vertical sides at the drainage channel itself.

Erosion of weathered bedrock is pronounced in areas of moderate slopes and occurs in areas of

forestation. The presence of vegetation tends to lend a mitigating effect to extensive erosion by securing

surhcial sediments with a root system resulting in the pedeitaled vegetation when the surrounding ground

surface is eroded.

The impact of erosion of weathered bedrock to cultural resources will vary depending on the degree of

erosion occurring in the vicinity of the site. Incision begins at downslope exposures and migrates upslope

with drainages eitending out i; a dendritic pattern. At the head of the drainage pattern, the impaet will be

slight but increases down gradient as the degree of erosion becomes more pronounced. In areas of heavy

erosion cultural resources are likely to be diiplaced downslope and may be concentrated along drainages'

Features may be compromised or destroyed altogether. Given the pedestaled nature of the pinyon-juniper

trees along with * ,rgionul pattern of erosion dating from the 1880's, the age of the erosional cycle is

likely recent.

piping of finer grained sediments is defined as the formation of vertical fissures and cracks in fine

g.uinJa alluvial sediments as well as sediments formed in situ on weathered shales and mudstones" These
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INTRCDUCTICN

ln 2005 Montgomery Archaeolog ica l  Consu l tants ,  Inc  (MOAC) conduc ied a  cu l tura l
resource inventory  o f  the proposed A l ton Coal  Deve lopment 's  Coal  Ho l low (S ink  Va l iey-A l ton
A,"nphitheater)  pr^c1ect area (Stavish 2006) This survey resul ted in the documentatron of  one
prev ious iy  recorded h is tor iapreh is tor ic  s i te  (42Ka2068) ,  f i ve  prev ious ly  recorded preh is tor ic  s i tes
(42Ka1313 , 42Ka2041 42Ka2442 42Ka2A43, and 42Ka2044), and nine new prehistoric sites
(42Ka6104 42Ka6'105 42Ka6106 42Ka6'107,42Ka6108,42Ka6109 42Ka6110 42Ka6124 and
42Ka6126) Of the 15 documented si tes,  one si te rs not el ig ible to the NRHP (42Ka2124) and
seven of the si tes wi l l  be avoided bythe underlaking(42Ka1313.42Ka2041 ,42Ka2043,42Ka2044,
42Ka6109, 42Ka61 10 and 42Ka6126).  The remaining si tes (42Ka2A42, 42Ka2068 ,  42Ka6104,
42Ka6105,42Ka6106,42Ka6107, and 42Ka6108) cannot be avoided by the undertaking and are
a l l  e l ig ib le  to  the NRHP under  Cr i te r ron D,

Brief ly,  the si tes included in the data recovery plan include a prehistor ic temporary camp of
unknown cul tural  af f i l iat ion @2Ka2Aa2),  a histor ic homestead and prehistor ic l i th ic scatter
(42Ka2068),  a l i th ic scatter of  Archaic temporal  af f i l iat ion (42Ka6104),  a l i th ic scatter of
protohistor ic/contact per iod temporal  af f i l iat ion (42Ka6105),  two l i th ic scatters of  unknown cul tural
or temporal  af f i l iat ion (42Ka6106 and 42Ka6107),  and a l i th ic scatter of  Ear ly Archaic temporal
af f i l iat ion (42Ka6108).  These si tes are si tuated in the western poft ion of  Sink Val ley within the Al ton
Amphitheater and many of the si tes exhibi t  integr i ty,  spat ial  patterning, and good potent ial  for intact
subsurJace cu l tura l  remains.  These s i tes  are  recommended e l ig ib le  to  the NRHP under  Cr i te r ion
D, as the si tes are l ikely to y ield informat ion imporlant to the history and prehistory of  the area and
could address such research topics as si te funct ion, chronology, subsistence, mater ial  cul ture.  and
spat ial  organizat ion.

The purpose of th is data recovery plan is threefold.  First ,  the data recovery plan serves as
a research design to direct  the archaeological  invest igat ions This includes the ident i f icat ion and
development of  relevant research quest ions and examining the methods and techniques necessary
to  address these quest ions.  Second,  the p lan out l ines the methods and techn iques thatwi l l  be
used dur ing mi t igat ion,  in  the laboratory ,  and dur ing ana lys is  o f  the data  co l lec ted.  Th i rd ,  the data
recovery plan addresses publ ic part ic ipat ion, curat ion, and disseminat ion parameters for al l  phases
of the project.  Addit ional ly,  data recovery at  these seven si tes,  as proposed in this research design,
may provide informat ion that wr l l  a l low for better,  more informed management cf  surrounding
cu l tura l  resources for  fu ture  under tak ings in  the A l ton Amphi theater  and S ink  Va l ley  reg ions

ENVIRONMENTAL CONTEXT

The s tudy area l res  wi th in  the Grand Sta i rcase Sect ion phys iograph ic  subd iv is ion o f  the
Colorado Plateau (Stokes 19BO). This area is character ized by a ser ies of  c l i f fs and terraces that
r ise  f rom the Grand Canyon in  Ar izona to  the summit  o f  the High P la teaus in  Utah.  Th is  sect ion is
bounded on the east  by  the East  Ka ibab Monoc l ine,  on the west  by  the Hurr icane Faul t .  on the
nof ih  by  the edges o f  the var ious h igh p la teaus,  and on the scuth  by  the Grand Canyon o f  Ar izona
Harder  rock layers  create  c l i f fs  and accompany ing benches and tab le lands.  whereas the sof ter  rock
un i ts  have eroded in to  s lopes and bad lands,  Spec i f ica l ly ,  the prc jec t  area is  located a long the
western  edge o f  the Paunsaugunt  P la teau The A l ton Coal  F ie ld  is  compr ised o f  re la t ive ly
hor izonta l  bedrock un i ts  o f  Mesozo ic  age (see Stavrsh 2A07:Appendix  B)  Wi ih in  pof t ions o f  the
^ " ^ ; ^ a *  a r a a  t  ^y lu jvu r .  o t  vd ,  uedrock  un i t s  a re  exposed  as  low h i l l s  and  a long  the  inc ised  d ra inaEe o f  Kanab  Creek



From the o ldest  to  youngest .  the Winsor  member  o f  the Carmel  format ion (Jurassrc) ,  the Dakota
format ion (Cretaceous) ,  and the Trop ic  sha le  (Cretaceous) .  The hcr izonta l  depos i t ion  o f  the
geolog ic  format ions coupled wi th  the impact  o f  water  and wind eros ion has reduced much o f  the
area to  f la t  r idges and benches.  which are  d issected by long a l luv ia l  dra inages and t r ibutar ies
Dra inages o f ten widen to  form rneadows.  such as S ink  Va l ley  and the A l ton Amohi theater  A l luv ia l
va l ley  f i l l ,  der ived f rom weathered bedrock,  is  ex tens ive throughout  the prc jec t  area a long the
broad,  open areas o f  cu i t iva t ion and va l ley f loor .  Character is t ics  o f  the a l luv ia l  va l ley f i l l  inc ludethe
locat ion o f  low,  re la t ive ly  ieve l  areas.  o f ten used for  cu l t iva t ion.  and inc ised ar royos and dra inages.
Accord ing to  Lamm (see Stav ish 2} }7 :Appendix  B) .  to ta l  depth  o f  the a i luv ia i  va l ley  f i l l  i s  not  known
and l ike ly  var ies  across the pro jec t  area.  So i ls  in  the dra inages have some agr icu l tura l  potent ia l
as  a  resu l t  o f  the i r  sand.  grave l  and s i l t  compos i t ion and the presence o f  l rmestone and arkos ic
minera ls  (Gregory  1951 .12) .  Today less  than 2o/o  o f  the A l ton Coal  pro jec t  area is  under  cu l t iva t ion
and products  cons is t  pr imar i ly  o f  a l fa l fa ,  pota toes,  and co ld  weather  vegetab les ,  wh ich requ i re
di f ferent growing condit ions than the prehistor ic corn-based agr icul ture (Halbi f t  and Gualt ier i
1981 :6) .  Major  dra inages in  the pro jec t  area are  Kanab Creek.  S ink  Hole  Va l ley  Wash,  and Lower
Robinson Creek. Kanab Creek f lows from north to south through the project area forming an
inc ised canyon,  and eventua l ly  empt ies  in to  the Coiorado River  by  way o f  the V i rg in  River  ln
addit ion. water resources are manifested as geologic aqui fers or spr ings. Most of  the spr ings are
perennial  and are der ived from the Tropic Shale format ion.

Elevat ion in the project area ranges from 6800 f t  (2079 m) to 7200 f t  (2202 m1 Cl imat ic
patterns are based on a 59 year record (  1 91 5 to 1 97 4) f rom the Al ton, Utah, weather stat ion (H albir t
and Gual t ie r i  1981:B) .  The average month ly  temperatures are  genera l ly  mi ld  and fo l low a modal
d is t r ibut ion wi th  a  low of  26"F dur ing January  and a  h igh o f  65"F Cur ing Ju ly  The number  o f
consecut ive frost- f ree days average between 84 to 104 days (Gregory and Moore 1931).  This
per iod is shorter than the necessary 100 to 120 frost- f ree days required to mature modern hybr id
corn,  and more t ime is  needed under  dry  cond i t ions (Crosswhi te  1981) .  The vegeta t ion over  most
o f  the s tudy area is  a  p inyon- jun iper  and sagebrush communi ty .  P inyon- jun iper  w i th  oakbrush
assoc ia t ions occur  on the tops and s lopes o f  r idges,  whi le  a  sagebrush communi ty  ex is ts  w i th in
a l luv ia l  f lood p la ins ,  draws,  and meadows.  Other  p lant  spec ies  which may have been u t i l i zed by
ethnograph ic  and preh is tor ic  groups in  the area inc lude:  barber ry ,  canyon grepe,  cat ta i l ,  cur rant ,
goosefoot ,  on ion,  pr ick ly  pear  cactus,  sedge,  squawbush,  sunf lower ,  and yucca ( lb ' id :10) .  Modern
innpacts  o f  the landscape inc iude ranch ing,  agr icu l ture ,  coa l  min ing,  and roads



ARCHAEOLOGICAL BACKGROUND

It  Prev ious ArchaQploqrca l  Work

A recorC search for  prev ious pro jec ts  and cu l tura l  resources was conducted a t  the Utah
State  His ior ic  Preservat ion Of f ice ,  Sa l t  Lake Ci ty  on March 25 2005 by \ ,4s .  Mar ly  Thcmas.
In tens ive cu l tura l  resource invest igat ions have taken p lace ln  the area s ince the 1980s.  howevei -
numerous archaeolog ica l  s i tes  have been recorded s ince the 1970s The malor r ty  o f  the e leven
ident i f ied  inventor ies  were conducted by the Museum of  Nor lhern Ar izona or  Bureau o f  Land
Management  and are  most ly  re la ted to  proposed min ing act iv i t ies

ln 197 4, the Museum of Northern Ar izona (MNA) per-formed cleai"ance of 48 dr i l l ing locat ions
and access routes on the Skutumpah Terrace in  Kane County :  19 dr i l l ing  locat ions and access
routes in  the A l ton Amphi theater  in  Kane County ;  and four  meteoro log ica l  tower  s i tes  in  Kane
County  (Dav idson,  Foster  and Acker ly  197 4 ;  Pro jec t  No.  U-74-Nl -C037bps)  Th i r ty -s ix
archaeolog ica l  s i tes  were documented dur ing the invest igat ions None of  the s i tes  are  located rn
the pro.yect area.

In  1979-1980,  l ' v lNA conducted inventor ies  for  Utah In ternat iona l ,  Inc , 's  coa l  min ing lease
area s i tuated on the Skutumpah Terrace and A l ton Amphi theater  (Halb i r t  and Gual t ie r i  1981:
Pro jec t  No.  U-81-Nl -0254b and U-80-NM-007) .  The four  surveyed parce ls  \ /e re  des ignated A l ton
East and Alton West,  the coal  preparat ion plant s i te,  and major road rcutes. A. total  of  107
archaeological  s i tes,  most of  which were of  prehistor ic af f i l iat ion, were documented dat ing from the
Archaic to Late Prehistor ic.  None of the si tes occur within the project boundary.

ln  1980,  the Bureau o f  Land Management  (BLM) Kanab F ie ld  Of f ice  per formed a Class l l l
inventory  o f  Eng ineers  In ternat iona l ,  lnc .  se ismic  tes t ing areas (McFadden 1980;  Pro jec t  No.  U-80-
BL-O162b).  No cul tural  resources were located in the project area. The BLM performed a cul tural
resource inventory in 1 981 of a t ract  al lotment for Heaton Brothers (McFadden 1 9B 1 ;  Project No
U-81-BL-0230b) ,  No archaeolog ica l  s i tes  were documented dur ing the pro jec t "  The Cone a l lo tment
cha inrng area was suryeyed by the BLM in  1982,  resu l t ing  in  a  f ind ing o f  no cu l tura l  resources
(McFadden 1982:  Pro jec t  No U-82-BL-0178b)

In  1984,  the BLM surveyed the Sy ler  Knol l  cha in ing area for  cu l tura l  resources (McFadden
1984, Project No U-84-BL-0679b) Previously recorded si te 42Ka2045, a large l i th ic scatter
containing diagnost ic art i facts,  was located within the project area. Because 42Ka2045 was
prev ious ly  eva luated as not  s ign i f icant  ( for  e l ig ib i l i t y  to  the NRHP),  c iearance was recommended
for  the cha in ing act iv i t ies

ln  1986,  MNA per formed cu l tura i  resource inventor ies  o f  43 dr i l l  locat rons anC access roads
wi th in  the A l ton Coal  F ie ld  for  Utah ln ternat iona l  Inc  (Weaver  1986;  Pro jec t  Nc U-86-Nt -02z9bp)
Two new archaeolog ica l  s i tes .  located outs ide o f  the cur rent  pro lec t  area,  were documented A lso
in  1986.  MNA per formed survey anC moni tor ing o f  n ine tes t  p i t  locat ions and access routes for  tJ iah
In ternat iona l  lnc .  (Weaver  and Hur ley  1986:  Pro jec t  No U-86-Nl -CB64b)  No new cu l tura l
resources were documented.

In  1986,  t \4NA re tu i 'ned to  the A l ton Coal  Leasehold  to  survey another  i2500 acres.
resu l t ing  in  the documentat ion o f  103 add i t rona l  s i tes .  none o f  wh ich occur  in  the present  oro lec t
a rea  (Ke l l e r  1987)



ln  1987"  the Museum of  Nor thern Ar izona (MNA) surveyed 22 auger  bor inEs and 27
backhoe tes t  p i ts  for  Utah in ternat iona l .  Inc .  (Weaver  and Hur ley  1987:  Pro lec t  No U-87-Nl -0856b)
In  1993 and 1994 Nie lson Consul t ing Group and T impanogos Research Assoc ia tes  per for rned
cu l tura l  resource rnventor ies  and s i te  eva luat ions o f  severa l  abandonec i  nn ines in  cent ra l  and
southern Utah (Hughes Nie lson.  and Sulz  1994;  Pro jec t  No U-93-NP-C712) .  None o f  the mines
are located in the current project area

ln  June and Ju ly  2005,  MOAC conducted a  cu l tura l  and fossr l  resource tnventory  o f  A l ton
Coal  Deve lopment 's  pro jec t  area in  the A l ton Amphi theater ,  south  o f  the town of  A l ton,  Utah
(Stav ish 2007)  The inventory  resu l ted in  the documentat ion o f  31 prev ious ly  recorded
archaeolog ica l  s i tes  and 60 new archaeolog ica l  s i tes .  The prev ious ly  recorded archaeolog ica l  s i tes
include one histor ic s i te (Al ton Cemetery);  three mult i -component prehistor ic/h!stor ic s i tes .  and 27
prehistor ic s i tes that consist  of  temporary camps, ar l i fact  scatters,  and l i th ic scatters,  The new
archaeological  s i tes include two histor ic s i tes (a corral  and a br idge),  two mult i -component
prehistor ic/histor ic s i tes,  and 56 prehistor ic s i tes that consist  of  temporary camps. ar l i fact  scatters
and l i th ic scatters.  The inventory also resul ted in the documentat ion of  30 new paleontological
loca l i t ies  and three prev ious ly  documented pa leonto log icat  loca l i t ies  (Stav ish 2007) .  In  August
2005.  MOAC completed a  survey o f  s ix  coa l  seam dr i l l  s i tes  for  A l ton Coal  Deve lopment ;  no cu l tura l
resources were found (Thornton and Montgomery 2005).

Cultural-H istor ical  Overview

Human occupat ion in  the reg ion represents  the Paleo ind ian,  Archa ic ,  Format ive ,
Protohistor ic,  and Histor ic cui tural  stages. The f i rst  Nat ive American cccupat ion of  the general
study area probably occurred dur ing the Paleoindian stage at the late glacial  Pleistocene-Holocene
bcundary  (ca '1  1 ,500 B.P -  9000 B P. )  Ear ly  Pa leo ind ian ar t i fac t  assemblages are  typ i f ied  by
large, lanceolate project i le points,  spurred end scrapers,  gravers and borers,  and crescents (Fr ison
1978:78) ,  ind icat ing the exp lo i ta t ion o f  megafaunal  and f lo ra l  resources.  On the bas is  o f  pro jec t i le
point  typologies and subsistence strategies, the ear ly por l ion of  the Paleoindian stage is commoniy
d i v ided  i n to  two  cu l tu ra l  comp lexes  re fe r red  to  as  the  C lov i s  ( ca ,11 ,500  -  11  000  B .P  ) ,and  the
Fo lsom (ca  11 ,000  -  10 ,000  B .P . )  A i kens  and  Madsen  (1980)  pos tu la te  tha t  Pa leo ind ian  peop le
migrated into the eastern por l ion of  the Great Basin fol lowing the recession of  Lake Bonnevi l le
(10,500 B P ) .  Several  surface f luted project i le points have been reporled frorn Gar-f ie ld County
(Copeland and F ike 1988)  and nor theastern  Ar izona (Geib  1995) .  Late  Pa ieo ind ian or  P lano
project i le points have been found on the Kaiparowits Plateau and classi f ied as large stemmed or
concave  base  po in t s  (Gerb .  Co l l e t t e  and  Spur r  2001  :191 -192) .

The Archa ic  s tage (7800 -  500 B C.  )  is  genera l ly  v iewed as a  hunt ing-gather ing l i feway that
is  represented by subs is tence pract ices more labor - in tens ive than those o f  Pa leo ind ians wt th  a
greater  number  o f  smal ler  an imal  and p lant  spec ies  be ing in tens ive ly  exp lo i ted.  Severa l  cu l tura l
sequences for  the Archa ic  s tage are  proposed on the bas is  o f  reg iona l  d i f fe rences.  Jenn ings
(1978)  prov ides a  concept  o f  the western  Archa ic ,  or  Deser t  Cu l ture ,  based on d iverse resource
exp lo i ta t ion.  d iagnost ic  ar l r fac ts  inc lud ing cordage and basket ry ,  and ar l i fac tua l  var iab i l i ty  in  var ious
reg ions such as the Cal i fo rn ia-Nevada ax is  and Utah-Cregon axrs  Matson (1991 )  presents  a  four ' -
per iod sequence model  incorporat ing data  f rom the Greater  Southwest .  Ear ly  17800 -  4000 B C )
M idd le14000 -20008  C  ) ,  La te (2000 -  1000  B  C  ) , andTe rm ina l  ( 1000  B  C  t o rough l yA  D  700 )



South o f  the s tudy area.  the Ear ly  Archa ic  per iod is  labe led the Desha Complex known for
i ts  c rude ly  made.  sha l low s iCe-notched lanceo la te  pornts .  In  the Gien Canyon regron excavat ions
f rom Sand Dune and Dust  Dev i l  Cave prov ide a  rad iocarbon date  o f  5050 tc  6050 B C lL indsay
et  a l  1968)  About  a  dozen pro jec t i le  po in ts  were recovered f rom the lower  layer  in  Sand Dune
Cave  rnc lud ing  P in to  Se r ies ,Jay  and  va r ie t i es  o f  s ide -no tched  po in t s  ( l a te r  c lass r f i ed  as  Sand
Dune Side-notched)  (Matson 1991 .147)  Faunal  remains recovered f rorn  the Desha Cornp iex
inc lude those o f  mounta in  sheep.  cot tonta i l ,  pack ra t .  and lesser  nurnDers  o f  jackrabb i t ,  gopher
squ i r re ls ,  skunk,  and b ison (one bone) .  At  Dust  Dev i l  Cave,  the ear l ies t  Archa ic  conrponent
(St ra tum lV)  prov ided a  date  f rom a yucca- l ined p i t  o f  ca .  8793 B C.  a long wi th  an abundance o f
pr ickly pear cactus (Cpunt ia) extracted from human feces (Ambler 1996 42) Signi f icant mater ials
recovered f rom th is  cave inc luded 25 Archa ic  sandals ,  c lass i f ied  in to  three bas ic  types:  open-
tw ined.  f ine  warp- faced.  and coarse warp- faced ( lb id  44) .  On the nor thern Colorado P ia teau the
earl iest  Archaic component is dated at Cowboy Cave (42Wn420) between 7430 and 710C B.C
al though no ar t i fac ts  were found in  th is  s t ra tum (Schroed l  and Coulam 1994:11) .  The upper  Ear ly
Archa iccomponent  (St ra tum l l l  5250 -4350 B.C. ) ,however ,  conta ineC 11 pro jec t i le  po in ts  (P in tc .
Nor lhern S ide-notched,  and E lko Corner -notched) ,  fauna l  remains (cot tonta i ls ,  jackrabb i ts
porcup ine,  and Canis  sp ) ,  and f lo ra l  remains (sunf lower ,  sand dropseed,  chenopods,  cactus ,
jun iper  and bugseed)  (Jenn ings 1980) .  The most  s ign i f icant  features f rom St ra tum l l l  were a
number  o f  depress ions re fer red to  as  "scooped out  t roughs"  by  Jenn ings (1975:9) ,  more recent ly
redef ined by Schroed l  and Coulam (1994:6-7)  as  p i ts t ruc tures which were repeated ly  c leaned out
and reoccupied dur ing the Ear ly  Archa ic .  In  the A l ton West  Coal  leasehold  prev ious invest rgat ions
have documented several  Ear ly Archaic project i le points types (Pinto Series,  Humboldt,  and
Norlhern Side-notched) f rom si tes which include later Formative and Late Prehistor ic temporal
components (e g 42Ka2045 and 42Ka2056) (Halbir t  and Gualt ier i  1981)

Dur ing the Midd le  Archa ic  per iod (4000 -  2000 B C ) there was a  decrease in  the occupat ion
of  the Coloradc P la teau,  presumably  caused by the A l t i thermal  c l imate,  wh ich may have been a  two
drought  event  (Matson 1991:165- '166)  Many o f  the prev ious ly  ment ioned s i tes  (Dust  Dev i l  Cave
and Cowboy Cave) exhibi t  a reduced intensi ty of  occupat ion dur ing the f t4 iddle Archaic per iod
Recent radiocarbon data from the G{en Canyon region are f i l l ing the Middle Archaic gap (e g 1 000
years) as proposed by Berry and Berry (1986) forthe Colorado Plateau indicat ing that the hunter-
gatherers of  the area nnay have not completely abandoned the area 6,000 years ago (Geib
1996:32)  Midd le  Archa ic  set t lement  pat terns most  l i ke ly  re f lec t  the response to  a  probable
protracted drought by populat ions shi f t ing resident ial  camps to water-r ich lowlands and especial ly
h igher  e levat ion set t ings (above 8 ,000 f t ) .  Common pro jec t i le  po in ts  a t  Midd le  Archa ic  s i tes  are
Sudden Srde-notched.  San Rafaef  S ide-notched.  Hawken Side-notched and E lko Ser ies .  Prev ious
invest rgat ions in  the A l ton West  Coal  leasehold  have ident i f ied  such po in t  types as Sudden Side-
notched from si tes which include other Archaic per iods and iater temporal  components which
appear to  represent  res ident ia l  camps and process ing camps (Halb i r t  and Gual t ie r i  1981)

The Late  Archa ic  per iod began around 4 ,000 years  ago and cor responds to  a  not iceab le
increase in  rad iocarbon dates in  the reg ion and is  tempora l ly  cor re la ted wi th  an increase o f  e f fec t ive
mors tu rewha t  i s te rmed  as the  sub -bc rea l  i n te rva l  (Be r ry  and  Ber ry  1986) .  Th i s  pe r iod  i s  marked
by a  heavy reoccupat ion o f  Cowboy Cave s tar t ing a t  about  175A B C and is  character ized bv the
inhabr tants  engaging in  broad-sca le  hunt ing anO g i t t rer ing wi th  an increasec emphas is  on rnounta in
sheep  and  chenopods , ' amaran ths  (Ma tson  1991 ' ,171 ) .  Gypsum p ro jec t i i e  po in t s  compr tsed
approximately 30 percent of  the total  ident i f iable col lect ion from Cov,rboy and adjacent Walters Cave
/  lonn innc 1qRQ:36)  These s temmed po in ts  are  among the most  connmon type o f  po in t  found in\ v v r  r ,  r u  r : r v  r v v

southeastern  Utah and appeared on the nof thern Colorado P la teau somet ime af ter  2550 B C



(F lo lmer  1986:105) .  Sp l i t - tw ig  f igur ines are  another  in rpor lant  d iagnost ic  o f  the Late  Archatc  per iod
best  known f rom Cowboy Cave.  but  occur  over  a  broad ter r i to ry  centered on the Coiorado River  and
i t  i r ibu tar ies  Fur ther  south  in  the Glen Canyon reg ion,  Late  Archa ic  occupat ions are  Iess
represented a l though a  few Gypsum po in ts  were recovered f rom Dust  Dev i l  Cave lGeib  and
Amb le r  1991)  On  the  Ka ipa row i t s  P la teau .  La te  A rcha ic  s i t es  a re  rep resen ted  p r imar i l y  by
res ident ia l  camps s i tuated in  the hrgher  e levat ions wi th  access to  ample  water  fue l  wood.  la rge and
smal l  game,  and p lant  resource d ivers i ty  whereas the l imi ted act iv i ty  camps and reduct ion loc i  are
nre i ra lent  in  the lower  e levat ions that  conta ined a  greater  abundance o f  economic  grasses (Geib
y r  v  v  s r v r  r L  r r  I  L r  r \

Col le t te  and Spurr  2001:367)  Invest igat ions a t  the Ar royo S i te  (42Ka3976)s i i i ta ted in  The Grand
Sta i rcase-Esca lante  Nat iona l  Monument  revea led a  potent ia l  p i ts t ruc ture  exposed in  a  t rench be low
a Formative hor izon and dated circa 1850 B.C may attest  to a semi-pernranent occupat ion of  the
f loodp la in  env i ronment  (McFadden 2000:15)  In  the A l ton West  Coal  leasehc lo  severa l  Late
Archaic Gypsum project i ie were recorded at open si tes with other older and rncre recent prehistor ic
temporal  components (a2Ka2047 and 42Ka2059) (Halbir l  and Gualt ier i  i  981 )

The Termina l  Archa ic  per iod (1000 B,C.  to  roughly  A.D.  700)  is  marked on the nor thern
Colorado Plateau by the presence of arrow points and shafts along with the introduct ion of  corn
The Archarc-Formative transi t ion at  Cowboy Cave is found in two separate episodes of occupat ion
beginn ing about  A.D.  100 dur ing a  per iod o f  h igh e f fec t ive  mois ture  (Schroed l  and Coulam
(1994:23)  Th is  re la t ive ly  in tense occupat ion (St ra tum Vb)  appeared to  have represented a  la te
summerlear ly fal l  seed processing locale based on the coprol i te evidence (Hcgan 1980),  A corn
cache as wel l  as corn kernels were found in this hor izon reveal ing that the pre-Formative occupants
were growing this domest icate,  al though the extent of  agr icul tural  dependency is unknown. l t  is
wel l  establ ished that corn dates to at  least 12A0 B,C. across much of the southern port ion of  the
Colorado Plateau with later dates der ived from si tes fur lher nor lh (Geib 1996:54).  Even i f  the
populat ions in the study area were not act ively involved with farming by around the Christ ian era,
they were l ikely in contact wi th farmers or were a least experiencing changes resul t ing from the
presence of nearby farmers. At Hog Canyon Dun e (42Ka2574),  located at the junct ion of  Hog and
K.anab creeks about two mi les north of  Kanab, charred corn kernels were recovered frcm a
p i ts t ruc ture  in  assoc ia t ion wi th  a  hear th  and a  bur ia l  y ie ld ing two dates:  910 -  390 B.C.  and A.D 60-
640 (Janetski  1993:229).  The dat ing of  bow and arrow introduct ion to the eastern Great Basin and
Utah has been an issue of cont inuing debate. Past evidence frorn the l i th ic technologies between
t l - re  termina l  Archa ic  Proto-Fremont  and Basketmaker  l l  popu la t ions ind icates  t f ia t  by  ca.  A.D.  10C
the bow and arrow was employed by the ancestral  Fremont,  whi le the ancestral  Anasazi  cont inued
to employ the at lat l .  In the northern port ion of  the region, at  Cowboy Cave, arrow points come irom
preceramic  St ra tum V depos i ted about  A.D.  100-600 (Schroed l  and Coulam 1994)  To the south ,
the Sunny Beaches s i te  (42Ka275 '1  ) rn  the Glen Canyon Recreat iona l  Area is  somewhat  o f  an
anomaly.  A number of  Rose Spring Corner-notched points,  which are accepted rnarkers of  bow
and ar row technology dated ear l ie r  (e  g  around A.D.  100)  than the estab l ished chrono iogy for
Basketmaker  l l  aceramic  occupat ions ln  the A l ton Coal  Leasehold  prev ious tnventor tes  have
documented Rose Spring Corner-notched arrow points f rom several  sr tes.  At s i te 42Ka2056 both
Ear lyArcha ic  P in to  Ser ies  po in ts  and Rose Spr ing Corner -notched pc in ts  were fcunO.  but  in  two
separa te  l i t h i c  asse rnb lage  l oc i  (Ha lb i r t  and  Gua l t i e r i  1981 .85 ) .

The Format ive  s tage began about  A D 500 when ceramrcs vVe re  genera l ly  used on the
Colorado P la teau,  and cont inued unt i l  A .D 1300,  w i th  the Anasaz i  abandcnrnent  o f  Four  Corners
i -eg ion Wi th in  the reg ion,  th is  s tage encompasses two d i f fe rent  cu l tures :  the Anasaz i  (Puebloan)
and the Fremont .  The pro lec t  area is  w i th in  the occupat ion zone o f  the Anasaz i  wh ich is  d iv ided
in to  two recognizab le  branches:  The V i rg in  Anasazr ,  pr imar i ly  occupy ing the Ar tzona St r ip



southwestern  Utah.  and southernmost  Nevada.  and the Kayenta  Anasaz i ,  occupytng a  la rge por t ton
of  nor lhern  Ar izona and far  southeastern  Utah The Fremont  are  cons idered a  separa ie  ent t ty ,
found pr imar i ly  a t  s r tes  in  Utah nor lh  o f  the Anasaz i  reg ion Ar l i fac tua l  ev idence i r t  the s tudy area
ind icates  pr imar i ly  a  V i rg in  Anasaz i  cu l tura l  t rad i t ion .  a l though both  Kayenta  Anasaz i  and Frernont
ceranr ic  types have been ident i f ied

The  V i rg in  Anasaz i  occup ied  the  a rea  f rom Baske t r -nake r  l l i h rough  ea r l y  Pueb lo  l l l t i r nes .
and apparent ly  adapted hor t rcu i tura l  prac t ices to  a  var ie ty  o f  env i ronmenta l  cond i t ions (Thompson
and Thompson 1978,  Wal l ing  and Thompson 19BB) .  lnvest rgat ions rn  the Grand Sta i rcase area
east  o f  Kanab Creek ind icates  i t  was occup ied cont inuous ly  f rom at  least  Basketmaker  l l l t imes (ca
A .D .  300 ) th rough  la te  Pueb lo  l l  ( ca .  A .D .12A0) .  V i rg in  Anasaz i  res iden t i a l  un i t s  a re  cha rac te r i zed
by an archi tectural  sequence from pi thouse residences with separate cist  storage faci l i t ies,  through
in termedia te  s tages o f  room b lock deve iopment ,  and eventua l ly  to  substant ia l  sudace masonry
pueblos  rncorporat ing both  s torage and hab i ta t ion funct ions (Ta lbot  1990) .  Accord ing to  t t4cFadden
(1996:24)  the quant i ty  o f  s torage space per  res ident ia l  un i t  d id  not  vary  s ign i f icant ly  over  t ime
ind icat ive  o f  a  cont inu i ty  o f  subs is tence pract ices.

In the Grand Staircase region Virgin Anasazi  s i tes located immediately adjacent to cul t ivable
f ie lds were ful ly resident ial  wi th large storage capaci t ies ( lb id 7).  Fur lhermore resident ial  mobi l i ty
may have been part  of  an adapt ive strategy that al lowed the Virgin Anasazi  to engage in agr icul ture
in an environment in which a var iety of  short- term environrnental  f luctuat ions needed to be
accommodated. In contrast the Kolob/Skutumpah Terrace area where the present study atea
resides (above 6,400 f t )  is character ized by a shor l  growing season ( less than 120 days at  Al ton),
hence prehistor ic agr icul tural  potent ia l  was r isky.  Several  studies in this area (Christensen et al .
1983 :  Ha lb i r t andGua l t i e r i  198 '1  ,Ke l l e r  1987  87 )  i nd i ca ted tha t thevas tma jo r i t yo f  t hep reh is to r t c
si tes are l imited act iv i ty s i tes or camps related to hunt ing and gather ing behavior.  Documented
s i tes  re f lec t  Archa ic ,  V i rg in  or  Western  Anasaz i ,  and Southern Pa iu te  groups which engaged in
hunt ing and gather ing act iv i t ies  most  l i ke ly  on a  seasonal  bas is  (Ke l le r  1987) .  For  the ent i re  A l ton
Coal  leasehold ,  Ke l le r  ( lb id . :87)  es t imates that  23 percent  o f  the to ta l  s i tes  date  f rom Basketmaker
l l l  to  Pueblo  l l  Data  compi led by McFadden (1996:17)  f rom th is  area,  as  wel l  as  the Grand
Staircase and Upper Virgin River suggests that Virgin Anasazi  resident ial  s i tes are vi f tual ly always
assoc ia ted wi th  agr rcu i tura l  potent ia l ,  wh i le  hunt ing igather ing s i tes  a te  more common in  the
e levated zone where agr icu l ture  is  not  feas ib le .  Ceramic  types ident i f ied  in  the A l ton Coal
leasehold  are  dominated by main ly  V i rg in  Anasaz i  Nor th  Creek Gray,  Not lh  Creek Coi ' rugated,
Shinarurnp Brown,  and St  George B lack-on-Gray.  To a  lesser  ex tent  Kayenta  Anasaz i  (Tusayan
Black-on-Gray) and Fremont Great Sal t  Lake Gray have been reported i r r  the area adjacent to
Kanab  Creek  (Ha lb i r t  and  Gua l t i e r i  1981 :35 )

In  the Grand Star rcase phys iograph ic  sect ion the adapt ive  s t ra tegy o f  the V i rg in  Anasaz i  is
summar ized by McFadden (1996:30)as an occupat ion o f  mul t ip le  "homesteads ' located in  a  var ie ty
of  d i f fe rent  agr icu l tura l  n iches,  each wi th  d i f fe rent  character is t ics  but  a l l  su i tab le  for  agr icu l ture
Fur thermore,  sh i f ts  in  res idence would  occur  per iod ica l ly  in  response to  shot l  te r rn  c l imat ic
f luc tuat ions,  but  a lso as  a  resu l t  o f  loca l  envr ronmenta l  deter iora t ion A connpar ison o f  s i te  types
f rom the lower  e levat ion s tudy areas and the Kolob and Skutumpah Terrace ?rea suggests  that
E iven f requent  res ident ia l  moves,  the farmsteads themselves cou ld  have served as base
n:mni  nrn .pqc lng s ta t ions wi th  ih is  up land funct ion ing as a  hunt ing-gather ing componentv e r  r r F /  y r  v v v u e



Protoh is tor rc  occupat ion o f  the pro lec t  area rs  a t t r ibuted to  the Southern Pa iu te ,  menlbers
of  the Numrc popula t ion Severa l  models  address the migra t ion o f  Numic  popula t ions to  the Great
Bas in  Some theor ize  that  Numrc expansron f rom the southwestern  Great  Bas in  eastward occur rec
approx imate ly  1  000 years  ago Other  models  v iew the expans ion tak ing p lace severa l  thousand
years  ago.  On the bas is  o f  the co-occur rence o f  Southern Pa iu te  and V i rg in  Anasazt  cerarn tcs  tn
c f ra t in ranh in  n1q{sx t  i t  i s  theor ized that  ent ry  in to  the southwestern  Utah area by Nunr ic  speake i 's) L l  d t l g l d P l  l l r -  u L

occurred dur ing the la te  occupat iona l  per iod o f  the V i rg in  Anasaz i  (West fa l l ,  Dav is .  and B l inman
1987)  Fowler  (1994)  ccmpares the mater ia l  cu l ture  o f  the Southern Pa iu te  to  that  c f  the V i rg in
Anasaz i ,  not ing s imi lar i t ies  such as c lay  f igur ine s ty les ,  cer la in  features o f  co i lec j  basket ry ,  and one
type o f  sandal ,  and conc ludes that  these s imi lar i t ies  suggest  in teract ion betweerr  the groups
Bes ides pot tery  or  per ishab le  mater ia ls ,  the o ther  common d iagnost ic  is  the Deser l  S ide-notched
project i le point .  Al though Desert  Side-notched points should be considered hor izcn marker rather
than e thn ic  markers ,  Southern Pa iu te  use o f  the s tudy area is  wel l  documented (Ke l ley  1964) ,  and
appeared to have const i tuted the pr imary post-A.D. 1300 indigenous occupat ion Cottonwood
Tr iangular  po in ts  may not  be usefu l  d iagnost ics  o f  Numic  occupat rons i f  they are  unf in ished i te rns
broken in  product ion;  such too ls  nr ight  have been in tended as Deser t  S ide-notched po in ts  or  Bu l l
Creek points or some other arrow point  type (Geib,  Col let te and Spu rr  2001 .392).  Southern Paiute
Brorryn Ware found in southwest Utah is character ized as conical-bcttomed vessels exhibi t ing
undula t ing sur faces on the i r  th ick  wal ls .  Decorat ion is  l imi ted to  some sur face inc is ing,  cor rugat ion
or f ingernai l  impressions, and/or c lapboarding of  coi ls;  the former of ten over the ent i re surface of
the vesse l  (Ba ldwin  1950) ,  Temper tends to  be v is ib le  and coarse and fa l l  in to  two types for ihe
area ' .  1 )  abundant  very  f ine  rounded to  subangular  par l ic les  that  are  genera l ly  c lear  and appear  to
be f ros ted suggest ing that  they or ig inate  f rom eo l ian and a l luv ia l  depos i ts ;  2)  la rge angular  to
subangular part ic les most of  which are white and very f ine grained as i f  der ived frorn a crushed
quar tz i te  or  o ther  aphani t ic  par l ic les  (West fa l l ,  Dav is ,  and B l inman 1987:70)

The Southern Paiute were hunter-gatherers and par l- t ime hortrcul tur ists,  wi th dornest icates
p lay ing a  minor  ro le  in  the i rsubs is tence s t ra tegy (Fowlerand Fowler  1971,  1981;  Steward 1938)
This cul tural  t radi t ion is character ized by the use of rockshelters,  and open camp si tes containing
wickiup dwel l ings, rock-f i l led roast ing pi ts,  f i re hearths, conical-bottomed brownware ceramics
sotr ' ' le decorated with f ingernai l  incis ions, rabbi t  fur blankets,  basketry hats and containers,  digging
st icks ,  mi l l ing  s tones,  and s tone too ls  (Eu ler  1966;  West fa l l ,  Dav is .  and B l inman 1987)  Soc ia l
organ izat ion revo lved around bands o f  mul t ip le  fami ly  un i ts .  cooperat i r rg  and io in ing forces when
necessary  to  ensure the surv iva l  o f  the communi ty  (Steward 1938) .  At  least  16 major  bands,  or  35
smal ler  groups,  have been ident i f ied  in  Utah

The area adjacent to the present town of Al ton was the summer horne of one of the seven
soc io-economic  groups that  compr ised the Kaibab Band of  the Southern Pa iu te  (Ke l ley  1  964 ) .  The
organ izat ion o f  these groups was large ly  economic  in  character .  however ,  some at tent lon was
al lo t ted to  soc ia l  res idence.  l t  appears  that  the group inhab i t ing the A i ton area was a  snta l l
pat r i loca l  aggregate .  Ev idence ex is ts  that  o ther  groups v is i ted the area occas iona l ly  to  gather
seeds and ber r ies  yet  there  seems to  have been min imal  econonr ic  cooperat ion between groups
( lb id .  )  The A l ton group was cont ro l led by  a  ch ie f  who d i rec ted the seasonal  movements  o f  can lps
and who was in  most  rns tances in  charge o f  deer  hunt ing ( lb id27)  Accord ing to  Ke l lev  ( lb id  6)
r :amnsi te  locat ion was deter rnrned by the presence o f  spr ings which fe l l  under  the ju r isdrc t ion c f  the
v s r  I  r F l v r L v  r v v 9

loca l  economtc group.  Subs is tence act iv i t ies  var ied accord ing to  seasonal i ty ,  w i th  the occupants
n f  a  sn r ino '  . t end ing  to  sha re  the  same seasona l  cyc le '  ( l b id  8 )  Dur ing  the  w in te r .  t he  g roup
v r  s  v H t  r '  r : ,

resrded in  Kanab Canyon were camps were semi-permanent  in  the sense that  the cccupants
re turned to  them fo l lowing hunt ing and forag ing t r ips  Resources u t i l i zed dur rng th is  per iod inc lu0eC



seeds and rabbr ts ,  the la t ter  hunted in  la rge sca le  dr ives cons is t rng o f  perhaps 25 ind iv idua ls  f i 'o ' i i
d i f fe rent  households  l lb id  24)  Per iod ica l ly .  deer  and p inyon nut  forays were a lso ccnducted a long
the top o f  the Vermi l l ion  c l i f fs  When snows receded rn  the spr ing.  the grouc moved nor th  io  the
Al ton area and subsrs ted unt i l  summeron s tores o f  food prev ious ly  cached in  caves ( lb id  16)  The
^ r ^ l l n  r o r n a t n o l  r n  A l t O n  f o r  m O S t  O f  t h e  S U m m e r  C O l l e C t i n g  a  w i d e  v a r i e t y  C f  S e e d s  a n d  b e r r r e s  a S
V ' v - Y  

' v '  r  r s r r  r v \

we l l  as  hun t i ng  dee r .  mar rno t ,  and  rabb i t  (Ha lb i r l  and  Gua l t i e r i  1981  15 )  A t  some po in t  du r ing  th i s
per iod the group re turned br ie f ly  to  the Kanab area to  gather  seeds and cached thern fc r  the
succeed ing  w in te r  occupa t ion  (Ke l l y  1964 :16 )  Deer  hun t rng  and  the  ga the r ing  o f  ' p l a teau  seeds
was emphasrzed Cur ing the la te  summer to  fa l l  months.  l t  i s  dur ing th is  per iod that  deer  beg in  to
congregate  in  smal l  migra tory  groups.

Navajos  occup ied areas o f  the Skutumpah Terrace dur ing the post  Wor ld  War  l l  per iod
(about  1945 to  1970)  whi le  cut t ing and ins ta l l ing  cedar  fences for  loca l  ranchers  (Halb i r t  and
Gual t ie r i  1981:56)  Phys ica l  remains f rom the Navajo  occupat ion pr imar i ly  east  o f  the pro jec t  area
fa l l  in to  one o f  the four  fo l lowing categor ies :  1  )  fo rked-s t ick  hogans composed o f  in ter lock ing po les
and a corbel led roof entrance; 2) pal isade hogan composed of a corbei led roof supporled by four
corner  posts  and a  ser iers  o f  s t r ingers  which lean aga ins t  the roof ;  3)  brush hogan roughly  square
in  p lan v iew and par t ia l ly  suppor ted by two l iv ing p inyon t rees which prov ided the supers t ruc ture
f i rm support ;  4) sweat lodge consist ing of  three inter locking poles with str ingers leaning against ihe
f ranne and packed wi th  mud daub (Brad ley  1999:56)

The f i rst  documented entry of  European Americans into Kane County was the expedit ion
of  Fathers  Franc isco Atanas io  Dominguez and S i lvest re  Ve lez  de Esca lante  in  the autumn of  1776
to  es tab l ish  an over land route  between set t lements  in  Santa  Fe and Los Angeles,  Because o f  a
snowstorm near Mi l ford,  the expedit ion hal ted the at tempt to reach Cal i fornia,  and instead fol lowed
a route  to  the southeast  to  re turn  to  Santa  Fe.  A long th is  route  they named Sulphur  Creek ( la ter
renamed the V i rg in  River ) ,  R io  de P i la r  ( la ter  known as Ash Creek) ,  and Hot  Su lphur  Spr ings (A lder
and Brcoks 1996:  Brad ley  1999) .  Another  ear ly  exp lorer ,  Jedediah Srn i th .  fo l lowed par ts  o f  the
Dominguez and Escalante Old Spanish Trai l ,  of  which var ious por l ions were later referred to as the
Cal i fo rn ia  Tra i l ,  th rough Washington County  in  1826 and 1827.  H is  rcute  created a  new oathway
for pioneers travel ing frcm the East to Cal i fornia,  and was widened to an actual  wagon road in
1849. Other explorers to fol low in these footsteps include John C, Fremcnt in 1844 and Morrron
proneer  leaders  f rom Sal t  Lake Ci ty  in  1847 (A lder  and Brooks 1996)"

lmpof tant  to  the Mormon co lon izat ion e f for t  was the organ izat ion o f  an lno ian miss ion in
Harmony in  ear ly  1854.  Jacob Hambl in ,  a  Mormon exp lorer  and set t le r  o f  Kane County ,  leC the
ef for t  to  es tab l ish  harmonious re la t ionsh ips  wi th  key Nat ive  Amer ican leaders .  H is  know!edge o f
the area a lso fac i l i ta ted government  exp lora t ion and mapping pro jec ts  in  the area,  tnc luc l ing a
Colorado River  voyage wi th  John Wesley Powel l  in  1871 that  documented the landscape o f  Glen
Canyon and the present -day c i ty  o f  Kanab.  Whi le  Kanab is  the pr inc ipa l  se t t lement  in  Kane County
smal l  towns in  Long Val ley  are  impor tant  centers  o f  agr icu l ture  and s tock- r 'a is ing.  In  1862,  John
and Wi l l iam Berry  f r rs t  led  a  team of  ranchers  in to  the Long Val ley  area in  search o f  rangeland for
the i r  ca t t le  The area was ca l led Long Val ley  due l i te ra l ly  to  i ts  length  (a  long nar row va l ley  s i tuated
hat r r . ,oan h inh psgnta in  wal ls )  fe r t i le  land.  and prox imi ty  to  water .  The f i rs t  se t t lement  in  the va l leyv v ( v Y v v r t r r r : , r l

was probably  that  o f  Ber ryv i l le  ( la ter  renamed Glendale) ,  es tab l ished by the Serry  bro thers  in  1864
Berryv i l le  was abandoned in  June 1866 due to  conf l ic ts  between the f r4ormon set t le rs  and Paui te
and Navajo  t r ibes in  the area.  Th is  pat tern  o f  se t t lement  was comr lon ' ro  nrany o f  the smal l  towns
in  Long  Va l l ey  th roughou t  t he  l a te  1800s .  Cn  January  16 ,  1864  the  U tah  Te r r i t o r i a l  Leg is la tu re
aoDrcved an act  that  o f f ic ia l lv  c reated Kane Countv .  l ts  boundarres wei 'e  def ined on the west  to



rnc lude the upper  V i rgrn  River  area,  inc lud ing V i rg in  Ci ty .  the pr inc ipa l  town in  the new county  a t  the
t ime  (B rad ley  1999 :56 -59 )  Kane  Coun ty  remarned  i so la ted  because  o f  i t s  cha i l eng ing  l a r tdscape
i ts  re la t ive ly  smal l  popu la t ion and i ts  lack  o f  connect ion to  ra i l road l rnes

The town of  A l ton is  a  smal l  ranch ing communi ty  located near  the head o f  Lcng Val ley  l t
o r rg ina l ly  deve loped f rorn  Upper  Kanab l t  was f i rs t  se t t led by  Lorenzo Wesiey Roundy when he
brought  h is  fami ly  to  Upper  Kanab Creek in  1865.  F l is tor ica i ly .  th is  area had ta i l  g rass.  good fooder
for  the i r  an imals .  s t rearns o f  c lear  water  abundant  wr ld l i fe  in  the nearby mountarns,  ber r ies  ano
other  w i ld  f ru i t .  and t imber  for  homes and fences (Brad ley  1999:65 ) .  The set t le rnent  was f i rs t  ca l ied
Roundy 's  Sta t ion and the rmmigrants  bu i l t two log cab ins  that f i rs t  summer In  1865,  the lv ' io rmon
Church ordered inhab i tants  o f  Upper  Kanab and o ther  smal l  se t t lements  to  go to  Kanab,  D ix ie ,  and
larger towns in the area io help fort i fy them against Pauite raids ( lb id 65-66).  Sett lers Cid not return
to  Upper  Kanab unt i l  1870,  when Lorenzo Roundy 's  nephew,  Byron Donalv in  Rounc iy .  and h is  r rv i fe
set t led there Byron and h is  bro ther ,  Wi l l iam Roundy,  organ ized a  cat t le  company ca l led the
Canaan Cooperat ive  Stock Company,  headquar tered in  St ,  George.  In  1882,  Edwi r r  D.  Wool ley
and Danie l  Seegmi l le r  a lso brought  the i r  fami l ies  to  set t le  in  Upper  Kanab.  Two bu i id ings.  a
schoolhouse and a recreat ion hal l .  were erected in 1 BB5 at the head of the Virgin River,  During the
la te  1BBOs,  when the federa l  government  began to  crack down on the po lygamis ts  o f  Utah ter r i to ry ,
many Mormon men f led to  the area to  escape marsha ls  ( lb id  143-149) .  ln  1BB7 the communi t ies
of  Ranch,  Upper  Kanab,  and S ink  Va l ley  jo ined together  to  form a LDS ward.  In  1908,  the town
acqui red i ts  present -day name of  A l ton dur ing a  May Day ce lebrat ion drawing.  Char ' les  R.  Pugh,
who had been reading a book about the Al ton Fjord in Nonruay, suggested the name. The
popula t ion o f  the town peaked a t  350 in  the 1930s ( ib id  210)  ln  the post  \ tVor ld  War  l l  years .  coa l
reserves were discovered near Al ton, and the Smir l -Al ton ccal  mines extracted an average of 40
tons da i ly  in  1949.  Today,  A l ton is  home to  fewer  than 100 people ,  and i ts  main  sources o f
l i ve l ihood s tem f rom the t imber  indust ry  and i ts  potent ia l  fo r  coa l  min ing.

Today, most t raf f ic through the area is generated by tour ists headed to at tract ions such as
Bryce Canyon Nat iona l  Park ,  Z ion Nat iona l  Park ,  and Grand Sta i rcase-Esca lante  Nat tona l
l lonument .  Bryce Canyon.  the southern par t  o f  wh ich l ies  in  Kane County .  was des ignated a
nat iona l  monument  by  Pres ident  Warren G.  Hard ing in  1923,  and e levated to  Nat iona l  Park  s ta tus
in  1928,  Or ig ina l ly .  the boundary  o f  Z ion Nat iona l  Park  ended a t  the Washington-Kane County
State  l ine .  ln  1930,  i t  was expanded to  inc lude par t  o f  Kane County ,  wh ich was macie  access ib le
by the Z ion-Mt .  Carmel  tunne l  and road (Brad ley  1999:218) ,  Grand Sta i rcase-Esca lante  Nat iona l
lV lonument  was estab l ished by Pres ident  B i l l  C l in ton on September  17,  1996.  The monument
compr ises approx imate ly  1  7  mi l l ion  acres in  Kane and Gar- f ie ld  Count ies  These major  tour is t
dest inat ions are  a l l  access ib le  v ia  US Highway 89,  which b isects  Long Val ley  and proceeds through
everv  town in  Kane Countv  except  A l ton ( lb id  8) .
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SITE  DESCRIPT ICNS

42Ka2042

The s i te  is  a  preh is tor ic  temporary  carnp located on the top and s lope o f  a  kno l l  (F igure 1
F igu re2 )  The  s i t e  con ta ins  171  f l akes  and  e igh t  t oo l s  The  l i t h i c  t oo l s  i nc lude  one  u t i l i zed  f l ake .
I ! - - ^ ^  l ^ ; { ^ ^ ^ ^  f ' .  a  a n r n a  ' , ^ r J  a + a n ^  ^ ^ ' {  ^ ^ ^  l ^  ^ p ^ + ^ ^ ^  T ^ ^ l  4  ' ^  ^  ^ A ^ A  A r A t ' ^ r l  a { a n ^rnree o tTaces.  rwo cores.  one ground s tone and one hammerstone,  Too i  1  is  a  cher t  ground srone
Too l  2  i saqua r t z i t eco re  Toc l  3 i saS tage  l  che r t b i f ace  Too l  4 i sa  u t i l i zed  che r t f l ake  Too l  5
; ^  ^  ^ ^ ^ - l ^ + ^ ^ ^rs  a  sanosrone hammerstone Tool  6  is  a  Stage 3-4  cher t  b i face f ragment  Too l  7  is  a  Stage 3
clrert  b i face. Tool B is a cheft  core fragment,  Secondary and ter l iary f lakes are common in the
debi tage,  whi le  pr imary  f lakes and shat ter  are  rare ,  The l i th ic  deb i tage mater ia l  types inc luc ie  cher t ,
obsidian and quartz i te.  Feature A is a concentrat ion of  f i re cracked rock and l i th ic debi tage located
wi th in  an area o f  darkened so i l ,  The concent ra t ion measures 7  m in  d iameter .  Feature  A is  located
nn a  q lnnoel  Area near  a  smal l  d ra inage system This  is  an extens ive ternporary  camp wi th  av r r g

several  types of  l i th ic tools,  a f i re-cracked rock feature. and addit ional  potent ia l  for subsurface
cu l tura l  remains.  The s i te  rs  eva luated as e l ig ib le  under  Cr i te r ion (D)  because i t  cou ld  cont r ibute
to  such research toprcs  as  s i te  funct ion,  chrono logy,  subs is tence spat ia l  o rgan izat ion and mater ia l
cul ture

42Ka2068

Or ig ina l ly  recorded in  1980,  th is  s i te  contarns both  a  preh is tor ic  and h is tor ic  component .
The histor ic component paft ia l ly over laps the prehistor ic component,  however,  port ions of  the
abor ig ina l  occupat ion s t i l l  re ta ins  in tegr i ty  (F igure 3) ,  Preh is tor ic  d iagnost ic  ar t i fac ts  inc lude one
project i le point  midsect ion and one bi face fragment.  Tool 1 is the point  midsect ion and measures
1.3  x  1 .8  x  0 .4  cm.  Th is  too l  was manufactured f rom a whi te  cher t  and has snap f rac tures a t  both
the prox imal  and d is ta l  ends.  Too l  2  is  a  red mot t led Stage2or  3  b i face,  Debi tage is  dominated
byshat ter ( f lakef ragments .  brokenf lakes,  and angularc jebr is )a longwi th  lesseramountsof  te f t ia ry ,
secondary and pr imary f lakes. Li th ic mater ials include a wide range of colored cherts (white
common) and one piece of obsidian. No cul tural  features were observed on the sur- face; however,
the si te retains good depth potent ial .

The h is tor rc  component  represents  an abandoned farming i  ranchrng hab i ta t ion and conta ins
several  structures, both archi tectural  and landscape, as wel i  as ar l i facts.  The propef iy was
pa ten tedbyJamesSwappeonAugus t9 ,  1BB9unde r theHomes teadAc tc f  1862 .  Mr  C  Bu t ron
Pugh, a histor ic infornnant,  stated that his grandfather purchased the ranch in 1908 from the
Robinson fami ly  (personal  communicat ion,  2006) .  Th is  s i te  was prev ious ly  recorded in  1983 and
was descr ibed as conta in ing a  barn,  a  shed,  a  bunkhouse and a  cor ra l .  Mr  Pugh s ta ted that  in
addit ion to the current ly v is ible structures (granary,  corral ,  and cel lar)  other structures located cn
the ranch inc luded:  a  smal l  th ree room house,  a  la rge barn wi th  a  s tone l rock foundat ron a
b lacksmi th  shop.  a  bunk house,  a  washhouse,  a  spr inghouse.  two outhouses (used consecut ive ly )
and " r ip -gut "  or  p i tchpo le  fenc ing to  the nor lh

The documented h is tor ic  features inc iude a  granary .  a  cor ra l ,  a  ce l la r ,  severa l  fences as
wel i  as  h is tor ic  ar t i fac ts  The granary  is  const ruc ted o f  lumber .  log ,  and s tone and was d iv ided in tc
two rooms wi th  s torage above The granary  is  s l igh t ly  e levated f rom the grounc sur face by iog s t i l ts
and a  s tone foundat ion wi th  poss ib le  d i tch ing around the fcundat ion:  perhaps as a  measure to
avo id  f lood ing and/or  rodent  in fes ta t ions.  Th is  s t ruc ture  rs  const ruc ted wi th  la rge log cross beanis .
and V-shaped log ccnst ruc t ron.  w i th  lumber  panel ing and f loorboards The roof  has co l lapsed rn to
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the bu i ld ing and the door  f rames are  par t ia l ly  co l lapsed and the two doors  are  b locked Mr .  Pugh
sta ted that  the door  h inges for  the granary  were made at  the on-sr te  b lacksmi ih  shop One roorn

conta tneo severa l  hooks and some leather  s t rapp ing.  whi le  the o ther  room is  complete iy  open and

a hal f  swing door connects the two rooms The storage area above has remnants of  hay

The cor ra l  is  const ruc ted wi th  a  log fences and log upr ight  beams and the chute  ts  made
of  i r r i l led  lu rnber  w i th  a  coup le  log beams at  main  suppor t  locat ions The cor ra l  has been re in forced
wi th  wi re  and some meta l  fenc ing and was used in to  the 1980s accot 'd ing tc  the or ig ina l  invest igator
and the h is tor rca l  rn formant ,  Mr ,  Pugh The cor ra l  a lso  conta ins  an o ld  c iodge chute  that  was used

to  separate  the sheep herds The masonry  ce l la r  is  approx imate ly  120 cm deep wi th  the uppermost
leve l  o f  s tone co l laps ing.  The wal ls  are  o therwise s t i l l  in  good shape.  The log beams that  would
have suppor ted the ce i l ing  for  the ce l la r  are  par l ia l ly  burnt  and caved in .  The ce l la r  depress ion ts
par l ia l ly  f i l led  wi th  var ious debr is  inc lud ing g lass ja rs  and bot t les ,  meta l  cans,  and some p las t tc

bot t les  i ry i th  mater ia ls  dat ing between 1920 and the 1980s.  Mr .  Pugh s ta ted that  the ce l ia r  was

used to  s tore  and age cheese made by h is  grandmother .  Three fences sur round the s i te  area cne
l ines the two-track dr ive; one fence marks a f ie ld boundary on the north side of  the two-track: and
one fence marks a f ie ld boundary on the south side of  the two-track. Landscape features include

the agrrcul tural  f ie ld around the granary and corral  and the oak trees. Tc the east of  the granary

there is also a stand of l ive oaks and r ip-gut fencing with a large quant i ty of  wi ld rose bushes that
appear to  be p lanted in  rows and main ta ined.  Mr .  Pugh s ta ted that  much o f  the r ip -gut fenc ing is

in good condit ion, however several  of  the upr ights were replaced in the 1950s due to rot t ing,

Histor ic ar l i facts include glass, ceramic,  and other domest ic i tem. Glass consists of  several
hundred brown and clear f ragments and lesser amounts of  amethyst and aqua colored glass. Most
l ikely a signi f icant amount of  the container f ragments are from canning jars,  al though few metal
canning r ings were found. None of the glass ar l i facts had manufacture's t rademarks which would
have aided in temporal i ty,  Most of  the ceramics occurred at the locat ion where the iarge house was
said to have existed. The most prevalent type of ceramic was the hard paste porcelain "Boyd's

Genuine Porce la in  L ined Cap ' '  cann ing l id .  ln  add i t ion  sherds f rom a F low Blue r iesse l  (es t .  1820-
1 870),  decal  decorated sherds. and plain whiteware fragments were observed Most of  the t in cans
were d isposed o f  in  the open ce l la r .  These inc lude four  "Punch Here"  mi lk  cans,  a  Spam meat  can,
an internal  f r ict ion cocoa can, and four oi l  cans.

A l though the preh is tor ic  component  has been d is turbed by the la ter  h is tor ic  occupat ion,  i t

st i l l  retains integr i ty of  locat ion and sett ing, a diversi ty of  l i th ic ar l i facts and mater ial  types, as wel l

as  potent ia l  fo r  subsur face cu i tura l  remains (Cr i te r ion D) .  The h is tor ic  component  ts  a lsc
considered signi f icant because of i ts potent ia l  to provide addit ional  informat ion concerning spat ial
pat tern ing,  t rash d isposa l  pat terns,  consumer  behav ior ,  and soc ioeconorn ic  s ta tus .  The s t ruc tura l
features (granary ,  ce l la r ,  cor ra l ) fa i l  to  embody the d is t inc t ive  character is t ics  o f  a  type,  per iod,  c r
method o f  const ruc t ion (Cr i te r ion C)  nor  is  the proper ly  assoc ia ted wi th  any person(s)  or  event (s)
that  have made a s ign i f icant  cont r ibut icn  to  nat iona l .  s ta te ,  or  loca l  h is tor "y  (Cr i te r ia  A and B)
Hence ,  4ZKa206B is  recommended e l ig ib le  to  the NRHP under  Cr i te r ion D because i t  i s  i i ke ly  to

v ie id  impor tant  in format ion about  the h is tory  and preh is tory  o f  the a(ea
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T l r rs  i s  a  sparse  i t t l ' r i c  sca r te r  s r tua teC c r r  the  s l cpe  o f  a  low nonh-sou th  t rend tnE ndoe  in  S tnK
\ ia l l ey  iF igu r r ' e  4 r  The  s r ie  r - l - ;a la t r r s  29  f l aKes  ano  se \ ,en  too ls  The  ioo ls  inc iudes  two  p ro lec t t te
po in ts  th ree  b i faces  c  . t i l r zed  f i ake  and  a  co re  Tco t  ' 1  r s  a  S tage  2 - -3  cher l  b l face  Too i  2  rs  a
.ht r r i  nrorect r ie  pornt  t ip  - icc i  i  rs  a r - r t r l ized cher t  f iake Tool  4 rs  a Stage 3-4 br face f ragr^nent  thatv r  r v  |  \

may have been neat  i iea ted rco i  5  rs  an E lko pro lec t r le  po in i  that  is  broKen at  the notches on lv
t l re  base wr th  one noto | r  rerna l r ls  i t  rs  poss ib te  that  r t  has been hea l  t reated Tooi  6  ts  a  Stage 5
obs idran br fac ;e  Too i  i  i s  z  q , ;ar tz r te  core  that  may have been u t i l i zed The deb i iage is  dcmir ra tec
by shatter whrle tertrar 'y arrd secondary f lakes are cornmon, pnmary f lakes anC cores are rare The
mater ia l  types rnc lu0e cher i .  quanzr te  and obs id ian Thrs  is  a  low Censr ty  i l th rc  scat ter  a f f i l ta ted
with the Archarc Stage .ryhrcl-r  contains several  c iasses cf  l i th ic adi facts The si te retains integr i ty
o f  locat ion and set t rng spat ra i  par tern ing and gooC potent ia l  fo r  subsur face cu l tura l  remains The
s i te  is  eva luateC as e t rgrb le  under  Cr i te r ron D as r t  rs  { iXe ly  to  cont r ibute  to  such research top ics  as
s i te  funct ron,  chrono log) , -  subsrs tence,  r ,nater ra l  cu l ture .  spat ia l  o rgan izat ion and l i th ic  procurentent

42Ka-61 C5

This is a low der isr t .v l r thrc scatter of  Protohistor ic/Contact af f i l iat ion located at the bottom
of  a  southwest  fac ing s lc [ re  rn  S i r rx  V 'a l ley  (F igure 5) .  Cu l tura l  mater ra ls  inc lude 1B f lakes and three
too i s ,wh i ch inc l udesap ro lec t i l epo in tand twob i f aces  Too l s l  andZa reS tage l -2chedb i f aces
Tool 3 is a chert  Desen Side-notched prolect i le point .  The debitage is c iominated by shatter,  whi le
ter l iary f lakes are comrnon secondary f lakes and pr imary f lakes are rare. The mater ial  types
inc lude cher t ,  quaf iz i te ,  and obsrd ian The s i te  re ta ins  in tegr i ty  o f  locat ion and set t ing spat ta l
pat tern ing and good potent ra l  fo r  subsurJace cu l tura l  remains The s i te  is  eva luated as e l ig ib le
under Cri ter ion D as i t  is t ikely tc contr ibute to such research topics as si te funct ion, chronology
subs is tence"  mater ia l  cu l t r : re .  spat ia l  o rgan izat ion and l i th ic  acqu is i t ion .

42Ka6'1_06

The srte consrsts of  a sparse l r th ic scatter lccated at the bottom cf a scuthwest- facing slcpe
in  S ink  Va l ley  (F igure 6  r  rne s i te  conta ins  1  B f lakes and two too ls  which inc ludes a  cher t  pr -o lec t i le
n n r n t  r n i r i - c a e t l q p  a n d  a  C h e r l  a w l i d r i l l  T h e  d e b r t a g e  i S  d O m i n a t e d  b y  S h a t t e r  a n d  c O n t a r n S  r , ? f Yy v l t  r l  ,  r  r r v  v v v r

few secondary or  ' .er1 iary f takes and nc pr imary f lakes The mater ia l  types inc lude cher t  and
obs id ian  A l though  the  s r te  exn ib i t s  a  l im i ted  assemb lage  s rze .  i i  l i es  tn  an  a rea  o f  a i i uv ia i
denos i t ron  w l th  qooC po ten t ra i  fo r  subsur face  cu l tu ra l  re rnarns  There fc re .  i t  r s  recomntendeds v Y v v r r r v l

e l ig rb ie  to  the  NRHP ur rce r  Cr r te r ro r i  D  cecause  r t  i s  l i ke ly  to  y ie ld  adc i r t i ona i  i n fo rmat ton  re levan t
to the hrstcry  of  the area
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42Kae \C7

| l  The st te rs a l i th ic scar ler thal  rs locateo rn and around three drarnages al  the bot iom of a
V nonneasi  iactng siolre 1i : igr . . , re 7 i  Cui lural  r later ia is consist  o{ 34 f lakes and two iools which are

both ut i l izec f lakes 
- l -he 

debl lage js domrnated by shatter,  ler t iary f lakes ai-e common. secondary
f iakes are rare ano [ j r imarv f lake s ara nonexistenl .  The mater ial types rnclude chen. qua.tz i te anc
cbstdian Al though the st te exhrbrrs a l rmited assemblage size i t  possess Integr i ty of  locatron anC
sett ing and l ies rn al luvrat deposrts wrth good potentral  for subsurface cul tural  remalns Therefore
i t  was recommended el ig ibte ro the NRHP under Cri ter ion D because i t  is l ikely to y ield addjt ionai
informat ion relevant lo the htstory of  tne area

42Ka6 1 0B

The sr te  ts  a  der rse l ! t l ' l c  scat ter  that  rs  located on a  smal l  r ise  and s lcpe a long the r 'vest  s ide
of  Srnk Va l le 'v  (F igure 8r  The s i te  contarns more than 200 f lakes and ' '19  ioo ls  Two l i th ic
concent ra t ions were no led rnd icat rng spat ia l  pat tern ing The ch ipped s tone too ls  dccumented a t
t he  s i t e  cons i s t  o f  t en  u t i l r zed  f l akes  iToo i s  2 ,4 .8 .  10  ' 1  1 .  13 .  14  15  1B  and  19 ) ,  seven  b i f aces
(Too ts3  5  6  7 I16  and17 )  aHawkenS ide -no t chedp ro jec t i l epo in t (Too l  1 ) , andap ro jec t i l e
po inr  t ip  o f  unknown type rToo l  12)  The Cebr tage is  dorn inated by shat ter ,  te f t ia ry  f lakes are
ccmmon,  secondary  f iakes are  rare .  and pr imary  f lakes are  nonex is tent  The, rnater ia l  types inc lude

chert  and obsidian in acci l t ron two histor ic ar i i facts were observed a hcle- in-top mi lk can and an
eaf thenware vesset  sherd Th is  Ear ly  Archarc  s i te  exh ib i ts  an assemblage s ize and d ivers i ty  that
cou ld  cont lbute  to  such research top ics  as  s i te  funct ion,  chrono logy,  subs is tence.  mater ia l  cu l ture ,
l i th ic  acqu is i t ion  and spat ia l  o rgan izat ion Hence,  the s i te  is  i 'ecommencied as e l ig ib le  io  the l . lR l lP
under  Cr i te r ion D
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t'rehi-slo r I C tr r a n] ew O rk

inev r tab iy  iesearch procrams whether  acadeni rc  c r  mi t igat ion a te  g t i rded by scme genera l
c r  specr f ic  theor -e t rca l  f rarneworK ln  the case o f  many mi t rgat ron e f for ts  in  Utah an emphasrs  is
p laced on a  senes c f  researcn comains which inc lude cu i tura l  a f f i l ra t ion and chrcno log 'v  s t te
func i ion sr te  s t ruc tu i 'e  iec l inotcgy subs is tence in teract ron.  set t lement .  s i te  fo i -mat ron processes
and rdeo logy (e  g  An ls t r -cm Rooer ts  and F lenn iken 1999:  Fr ror  Greubel  an i  ReeC i998
Monrgomery l ,4cr r tQorr r€r "y  anc j  Nunrr  2001 T ipps 1995 T ipps.  LaFonC.  and B i rn ie  1996;West fa l l
1gB7 West fa l l  Davrs  and B l rnrnan 1987.  among others)  Wi th  poss ib le  except ions o f  tn teract ion
(Tr rgger  1989)  and s l te  format ron processes these dorna ins  or  cef ia in  aspects  o f  them are
rmpl rcr lv  synonymous wt tn  cu l t ,u ra l  subsystems wt thrn  a  sys tems thecry  f rarnework .  mtnr - rs  the
ncmolog ica l .  Hempel ian pre tense The systemic  approach.  in t roduced to  archaeology by ts in ford
(1965)  conceptua l izes Ci f ferent  cornponents .  or  subsysterns.  o f  a  soc ie ty  and ana lyzes them
separately and then as paft  of  the ent i re systern using a feedback nrethod lTr igger 19Bg)
Fol lowrng p lcg (1975)  the syster r r ic  approach encompasses rnany d i f fe rent ,  but  conceptua l ly
l inked,  theor ies ,  methoc js  and modes o f  ana lyses centered around the in terp lay  between
cornponents  o f  a  complex system Despi te  c r i t i c isms (Tr igger  1989) .  sys temic  approaches are
oommon in  archaeology As app l ied in  the rea lm of  cu l tura l  resource management  the systemic
annroach is  no i  typ ica l ly  usetJ  as  a  theory-bu i ld ing parad igrn  or  fc r  " revo lu t ionary '  sc ience (see
s | / l \ J , v v v r  I

Kel ly  and Hanen 19BB) .  but  as  "normal ' '  sc ience.  or  the e laborat ion o f  the ex is t ing knowledge base

Wi th in  the systemic  t ramework  ex is t  a  number  o f  midd le  range theor ies  or  theor ies  that
a t tempt  to  l ink  low- levet  observat ions wr th  h igh- leve l  theor ies  (see Bet t inger  1987 for  mui t ip le
def ini t ions of  the concept)  Most such theor ies that at tempt to explain hunter-gatherer behavior
from an archaeological  standpoint ,  are l imited and often take the form of dichotomies (e g .  forager-
co l lec tor .  i rave ler -p f  ocessor)  These d ichotorn ies  have been cr i t i c ized as un id imens iona l ,  lack tng
the power to account for ihe var iabr l i ty observed i rr  the archaeoiogical  record (Chatters 1987) As
Col t ra in  and Sta f ford  (1999:60;  cor rec t ly  po in t  out ,  " i t  remains d i f f i cu l t  to  d is t ingu ish temporary
camps resul t ing from the act iv i ty of  fu l i - t ime foragers from those lef t  by farrners foraging logist ical ly
cr  dur ing per iods o f  shof t fa l l  

'  
As  such.  ins tead o f  usrng a  model  that  fa i ls  to  account  for  var iab i l i ty

we opt to use a framework that rni t ia l ly sets out to rdent i fy the var iabt l i ty.

Before  cont rnutng,  a  drs t rnc t ron must  be drawn between rnrdd le  range theory  and midd le
range approaches.  as  r [^ ie  two are  not  necessar i ly  one and the same Theor ] ' .  as  used here
mainta ins  cer la in  sets  c f  pnncrp ies ,  rdeas.  and suppor led hypotheses,  that  fo rm a genera l i ty  that
er .p la ins  or  a t terxpts  tc  exp la ln .  some por t ion o f  the pat tern ing rdent r f ied  in  the archaeologrca l
record N4iddle range thecry.  rhen is a theory-bur ldrng process that at ternpts to l ink " low order
empi r rca l  observat ron wi th  the hrgher  order  processes that  account  for  the observat ions t "4 tod le
range approaches on the o ther  hand.  cons is t  o f  the means in  whtch we at tempt  tc  do th ts
commoniv  wi th  a  genera i  unr formr tar ian ism foundat ion.  Fcr  our  purposes here we can lump the
theory  ar id  apprcaches under  t f re  headrng c f  mrdd le  range research inherent ly .  us ing mtdd le  range
apprcaches suggests  the use o f  rn iod le  range thecry ,  however  th is  neec not  be the case l t4anv
common procedures rhat  archaeologrs ts  use today are  techn ica l lv  r^n ic jd le  range approaches thcugh
gene i -a l l v  no t  cons ide red  as  sucn ' the  consequen t ia l  examp le  ce rng  rac i i oca rbon  da t rng  Th is
tecnn ique  wh rch i s  anemp t r i ca t  obse rua t t ono f  t heamoun to f  -C ren 'a rn tng lnano rgan tc . samp le

is  used io  i ink  the s ta t ic  renra lns  o f  archaeologrca l  recorC wr th  the Cvnamic  events  respons ib le  for
i ts  depos i t ron and a i tera t ror i  Rare ly  are  radrocarbon dates used exp l tc i t l y 'wt th tn  a  mtdd le  range
f ranrework

) ?
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Taphoncrr ry  hoS Deen descr ibed as cne o f  the srs ter  d isc ip l ines o f  archaeoiogy iGr f fc rc
i981r  because i t  rnvo ives rhe format ion o f  the archaeologrca l  record and for rns  the basts  for
unders tand i r rg  not  on ly  now cu i tura l  mater ia ls  beccme bur red ou l  how those i tems a i 'e  a l ter "ed
iB in ford  anc i -1c  1985 Gi f ford  igpJ1 Lyrnan ' i  994 i  Study ing the format ion o f  tne archaeoiogtca i
record takes i l r to  aOCCur t l  no l  ;uSt  Ofchaec logy bu l  geo6r6rpho logy c l in ra to logv and o ther  re la ted
Cisc ip l ines Exper i rnenta t  s tudres a lso corne rn to  p iay  to  demonst ra te  l row a i l r fac ts .  features and
the l ike  are  modi f iec  t i - r rough t rnne as a  resu i t  o f  post -depcs i t iona l  prccesses both  natura i  anC
cul tura i  The re levance o f  taphcnorny tc  thrs  pro jec t  can nct  be overs ta ted,  as  the contexts  o f
burrec af tr f  acts is questrcned Are art i facts rn bur ied contexts f rom occLrpat ions of  the si te locat ion
di f ferent f rorn those occupatrons represerrted on the sudace" O' '  are the art i facts in the subsuriace
context  ihe resu l t  o f  mix ing sor t tng.  c r  some other  for rn  o f  ver t ica l  d isp lacement? Numerous
archaeologrs ts  have beerr  ccncerned wi th  ver t ica l  d isp lacement  o f  ar t i fac ts .  whether  through the
sor ls  and sed iments  or  downslope d isp lacement  (Baker  1977;  Baker  1978:  Gi f tord-Gonzalez  e t .  a l
1985;  Harr is  1979,  Hofman 1986:  R ick  1976:  Rowlet t  and Robbins '1  982,  Sch i f fe r  1976)  D iscernrne
the varrabi l r ty between the surface and subsurJace art i fact  assernblages or lack thereof ,  rnay al low
for  ex t rapo ia t ions to  be made aoout  o ther  prev ious ly  recorded s i tes  in  the sur rounding area
Accord ing to  Redman and Watson (1970) ,  these types o f  re la t ionsh ips  are  genera l ly  assumed
ei ther  pos i t ive ly  or  negat ive ly  l f  i t  i s  poss ib le  to  determine that  the sur face assemblage accurate ly
re f lec ts  a l l  the types o f  ac t iv i t ies  that  occur red a t  the s i tes  genera l iza t ions concern ing in ter -s i te
re la t ionsh ips  land use,  mobi l i ty .  and subs is tence organ izat ion (Chat ters  1987,  Cowen 1999;  Kuhn
l994  Su l l i van  1995)  can  be  add ressed

Most of  the archaeological  informat ion we have peftaining to the si tes in and around Alton
Amphi theater  comes through CRM re la ted surveys wi th  the main  ob jec t ives o f  locat ing cu l tura l
resources and determinrng the e l rg ib i l i tv  o f  the s i tes  for  inc lus ion to  the Nat iona i  Regis ier  o f  H is tc r ic
Places These surveys rdent i f ied numerous prehistor ic s i tes consist ing chief ly of  l i th ic af t i facts,  no
drscern ib le  s t ruc tures,  and very  few features.  The lack  o f  features may be due to  the nature  o f  the
s i te  record ing as ind icat ions o f  features may not  be v is ib le  on the sudace,  Another  poss ib i l i ty  ts
that  features do not  ex is t  or  t races o f  them have van ished as a  resu l t  c f  t ime and geomorph ic
processes What survey pro. lects nave revealed, however,  is a reiat iveiy iong and cont inuous use
of  the A l ton Amphi theater  by  var icus ind igenous popula t ions inc lud ing Archa ic .  Fremont ,  Anasazr .
and Ute peoples  A s t ra t i f ied  probabi l i ty  sample  inventory  o f  the Ka iparowi ts  P la teau was
conducteo in  1998 ano was desrgned to  prov ide in format ion on the dens i ty .  d is t r ibut ion,  and
d ive rs i t yo f  cu i t u ra i  resou rces  rn  the  reg ion  (Gerb ,  Co l l e t t e ,  and  Spur r2001)  Th rs  su rvey  i den t i f i ed
nrch ic inr i r -  ror ls ins  dat ing f rom the ear lv  Archa ic  ih rough the Protch is tor ic .  inc lurd ing Archatc ,r v r v r  r v  I  v r  r

Fremont ,  Anasazr ,  and Late  Preh is tor rc  ( l i ke ly  Southern Pa iu te)  ' /Vh i ie  A i 'charc  s i tes  were
numerous across the survey are.a r ,v i th abundant cul tural  rernains. srnal i  Late Prehistor ic s i tes
conta in ing few cu l tura i  remarns were rdent i f iec i  to  have the greatest  dens i ty  S i tes  a t t r tbuted to  the
Archa ic  per iod are  dominated by hunt ing camps lmpor tant ly  the autho i 'notes  that  many Archa ic
s i tes  on the Kaiparo i ,v i ts  P la teau appear to  be main ly  sur face phenomena and appear to  have l i t t le
n n * n ^ + ; ^ l  { . . '  i . ,p \ - / ru '1 ,d ,  ,u r  uJ r ied  cu l tu ra i  rema ins  ( lb rd  7 -5 ) .  Res iden t ra l  and  hun t ing  camps  were  iden t i f i ed  w i th
equa l l y  n rgh  f requency  fo r  the  Forna t rve  per rod .  anC ' roge ther  rep resen t  n ro re  than  ha l f  o f  the
iden t r f i ed  Fc rmat rve  per rod  s r tes  Of  the  iden t i f i ed  La te  Prehrs tc r i c  s i te  t ypes  on  the  Ka iparowt ts
P !a teau  nL in t rno  ca rnps  were  i c jen t i f i ed  wr th  the  q rea tes t  f requencv  iGe ib  Co i le t te  and  Spur r -
2 0 0 1 ;
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Htsloric Frarrteworr

Don- ,es t rc  a rc f - iaoo log ica i  s r tes  rnc iude  the : 'ema ins  c f  res iden t ia i  cccupa t ions  tha t  i nc iuce

Ci ,ve l l r r iES *e l i s  ! ) r ' l / l eS  garCens  r r . r r c jC jens  o r rC  Shee t  re fuse  depos l t s  Addr t rona l l v  hcn tes iEads

inc lude  barns  ou tbu i l c ings  anc  agranan  Iandscape  fea tu res  co rnn- rcn  i ssues  addressec  D , l

a rchaeo iogrca i  researc l ' t  o r t  Oonres t i c  s r tes  inc iude  co f t sunner  behav lc r  pa t te rns  anC r -nodern iza ' r ton
(Hardes ty  anc  i_ i t i l e  2000  12Ct  The  Hornes tead  Ac t  o f  1862  g ran ied  f ree  iand  parce ls  to  se t t l e rs

rn  exchange  fo r  t l i e r r  ag reerner l t  t o  l i ve  on  the  land  bur ld  a  house  a r rd  make  agr i cu i tu ra i
improvements  The  a rchaeo iog ica l  remarns  o f  such  homes teads  da te  f ro rn  the  1860s  and  we l i  tn to

the  twen t ie th  cen tu rv

Hlstor ica l  archaeolcgis ts  of ten use the concept  of  a  hrs ior ica l  context  as a nrethod cf

s t ruc tu r ing  research  anC o rCenng  da ta  Bowers  i1998 :1 )de f ines  a  h is to t ' t ca l  con tex t  as  'How a
par l i cu la r  co rnmun i t y  the rne  t s  expresseC a t  a  par t rcu la r  t rme and  p lace  based  upon  the  ma.1or

changes  to  the  co r r lmun i t y .  whrch  have  been  in f luenced  by  such  fac to rs  as .  exp lo ra t ion .  se t t l ement

u rban iza t ion  commerce  and  econcmic  deve lopment .  t ranspor ta t ion ,  d i sas te rs ,  and  commun i ty
permane l rce  Specr f i c  h rs tu r i ca l  con tex ts  a re  der i ved  p r imar i l y  f rom es tab l i sned  h is to r ies  o f  the

tcwn coun ty .  o r  reg ton  unde lnves t iga t i cn .  and  se rve  es  a r r  i n te rp re t i ve  f ran rewor r  i v t th  wh icn  t c
rnvesr ioa te  a rchaeo tog lca i  da ta  a t  va r i cus  sca les  c f  ana lys is  For  exarnp le  a t  a  reg iona l  sca le  o f
r r  r Y  v u L : : J , J i v  J '  v

ana ivs is  " ra r r les t !  (1991 ;  Ceve loped  an  approach  tha t  i den t i f i es  severa l  tn te rp re t t ve  themes
u t  t g t  

J  
v t r ,  i  t e r  v

appl icab le  to  lhe ent r re  in ter -mounta in  West  They are

1 Evo iu t ion o f  hyorau l ic  socte t tes  (cont ro l  o f  water )
2  Uncer ta in  enterpr ises and the boom-bust  cyc le
3. The evolut ion of  conquest soctety
4 Front ier  urban ism
5 Deperrdercv or- l  the Federal  governrnent

Accord ing io  Hardesty .  as  a  "geographrca l  p lace wi ih  a  d is t inc t ive  reg iona l  cu l ture  ( lb tc j
29)  t t re  In ter -mountarn  West  is  def ineC by these severa l  major  themes or  h is tonca l  contexts .
Therefore ,  these themes have d i rec t  re ievance to  an archaeolog ica l  invest igat ton.  as  a l l  a re
expected tc;  have had a ma1or in ipact on sett lement patterns. econornic and social  organtzat ion. and
ic jeo logv For  example as  'hydrau l ic  soc ie t ies ' ,  many cornmuni t ies  in  the ln ter -nnountarn  r /Vest
created not  on iy  a  mass ive network  o f  dams reservon 's ,  cana ls ,  and r r r igat ton d i tches but  a lso a

new soc la l  order  wr t l r  an admrn is t ra t ive  bureaucracy a  new set t lement  pat tern .  and the emergence
o f  a  r rew  ag ra r ian  rn idd le  c lass  ( l b id  :31 )  Hardes ty  (1991)a rgues  tha t  t he  a rchaeo lcg i ca l  reco rd
,-nay be a part icular iv goocj  source of  inforrnat ion about al l  of  these rnaior themes and as a resul t
^ r r  " {  rF , r . 'n  ' ^ r , tcs  can form tne fcundat ions for  mrdd le  range theory  bu i ld ing that  can be tes teC wi ' rhd r i  u t  L r  t u ) u  t u F ,

t ' i vpo theses  uSrng  h rs tc r rca l  a rchaeo iog ica l  da ta "  (Reed  and  l - l o rn  1994  233
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A c i d t t i c n a i i y  s r e r r ,  i 1 9 9 0  3 0 - 3 4 ) h a s  p u t  f o r l h  s e v e r a i  r e s e a r c h  t h e m e s  a n d  q u e s t l o n s  f o r

Oeve lOptng  a  n6 ; ry les lead  co t l tex t  l n  A r " rzgna  TheSe inc lude

Jc 'w1' ra l  ex ient  r ,v€r-€ i tornesteadS ecor lonl lca l iy '  Sel f -S,Jf f lCre[ ] i?
To  wha t  ex ten t  ' / / as  agncu l tu re  Prac t i ced?
!^urhat  was the ro ie of  women-/
vVhat  were t i re  pat terns of  lar rd use?
H c r , v , l r c  l h e  s o c l a l  m o r e s  o f  p a r t r c u l a r  g r o u p s  e v o i v e  i n  r e s i l o n s e

f  ron i ie r "
What  were  the  i r - rng - range  goa ls  o r  mot i ves  c f  hon ies teaders  rn  s tak tng  c la t rns  rn

Ar rzona  and  how success fu l {y  were  these  goa ls  nne t?

What  fac to rs  con t r ibu ted  t c  tne  success  o f  a  ho rnes tead .  as  measureo  b ' v  the

conveyarrce of  a  t r t le  patent  f rorn the governrnent  Io  the c larrnant?

such researcrr  ihei"nes have been successful ly addressed in archaeoiogical  invest igattons

at  the Brown Homestead ln  Yavapar  County  Ar izona (Ayres and Seymour  1993)  Here

archaeoiogrca i  excavat ions wef  e  des igned to  address research top ics  that  re la te  to  subs is tence and

fcod behav ior  that  were app l red to  the unders tandrng o f  the economic  v iab i l i ty  o f  the homestead

the soctocu i tura l  rn teract ron o f  the hornestead 's  occupants  wi th  ne ighbor ing nomesteaders ,  anc

invest igat ions in to  the vernacu lar  arch i tec ture  to  exp lore  issues o f  economic  and soc ia l  s ta tus

In  shor l  ident i fy rng hrs tor ica l  contexts  a t  a  par l icu lar  sca le  o f  ana lys is  (nat iona l ,  reg iona l -

local)provic les a conceptual  ar id analyt ical  background that serves to structure an archaeological
rnvest igat ion The chai lenge for the archaeologist  is to not cnly determine how. and the extent to

whrch, these processes are ref lected in the archaeological  record of  the part icular s i te or s i tes under

rnvest rgat ion.  but  to  exarnrne the rnherent  assurnpt ions and genera i iza t ic r rs  under ly rng the ident i f ied

histor ic contexts l r i  thrs way, an archaeoiogical  analysis ccntr ibutes to a more complete

unders tand ing o f  the past  l ry  determinrng the re ievance and lor  va l rd i t -v  o f  the es tab i ished h is tor ica l

thernes to a part icular ccrr lmunity or region
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R E S E A R C H  G O A L S  A N D  Q U E S T i O N S

Seycnc  ine  n r r t rga l ro l  goa is  c f  the  p rc lec t  th rs  research  wr l l f ocuS o r - l  SOv€ra l  goa ls  ln  o r -ce r
io  ga in  an  r r rs rgh i  rn to  p re l ' i r s tonc  ac t i v r t res  and  i ' esource  u t i l i za t io r r  i n  the  A l ton  Ar iph i ihea te r  reo lon
and  ins igh l  In to  ear i v  n i s t rJ t - i c  l 1 (Jmes tead tnq  ln  the  regron  The  p reh is to r i c  research  g . la l s  l nc lude
icen t i f y rng  cu l tu ra i  a r rC  c r  re i rpo ra l  a f f i l ra t ron  iden i r f yng  vanab i i r r y  be tween  sunace  anc 'subsur - face
assernb lages  anc i  i oen t r f y rng  s i te  func t ion  and  i ' esource  u t i l i za t ron  In  accordance  wr th  these
research  goa is  th€  c ' ye ls l t  goo t  o f  th rs  research  r t  to  co l lec t  base l ine  da ta  concern lnQ depos t t ro t r
e n v t r c n m e n + .  o c c u p a t l c n  a n C  s e a s o n a l i t y  o f  u s e  s u b s r s t e n c e  s t r a t e g t e s  a n d  t e c h n o l o g i c a !
o rnAnrza t ron  The  h is ro r i c  research  goa ls  rnc luoe  iden t i f y ing  in t ra -s r te  spa t ia l  and  func t iona l
" ' Y " '  " L v L i v i

pat tern ing.  ident i fy rng consunier  behav ior  pat terns assoc ia ted wi ih  honresteadtng,  anC rdent t fy rng
the funct ion or  ac t iv i t ies  assoc ia ted wi th  the remain ing log s t ruc ture .  re fer red to  as  the granary

Prehistorlc Sites

Goai  1

The frrst  goal  is tc;  oetermine cul tural  al f i l iat ion andror temporal  af f i l iat ion for s i tes 42Ka2042
42Ka2a68(preh is tor iccomponent ) ,42Ka6104.42Ka6105,42Ka6106.42Ka6107,anc j42Ka6108
Si tes  42Ka2AaZ 42Ka2068 (preh is tor ic  component )  .42Ka6106,  and 42Ka61C7 have no cu l tura l ly
or chronologicai ly dragnosi ic ar l i facts on the surface but there is potent ial  for bur ied cul tural
remains and excavat ion rntgnt reveal datable features and art i facts.  Si te 42Ka6104 contained a
single Elko prolect i le point  at t r ibuted to the Archaic per iod dur ing in i t ia l  surface docunnentat ion
SurJace documentatron at  sr te 42Ka6105 located a single Desert  Side-notched project i le point
at tr ibuted to the protohrstor icrcontact per iod At s i te 42Ka6108. a srngle F{awken side-notchecj
pro1ect i le point  was located dur ing sur- face documentat ion and was attr ibuted to the Eariy Archaic
per iod These three si tes (42Ka6104,42Ka6105. and 42Ka6108) also exhibi t  good potent ial  for
bur ied cu l tura l  rerna ins  which dur inq excavat ion mav revea l  fu r ther  datab le  features and ar l i fac ts .

Efforts wi l l  be macJe to piace srte components within prevrously c ief ined cul tural  uni ts as
annronr ia te  l f  poss ib le  component  data  wi l l  be  compared to  more spec i f ic  un i ts  as  phases or
" F . r , " r ' ' " . " ,

iempora l  per rods Cef ineC for  the area Data recovery  a t  the seven sr tes  wi l l  focus on obta in tng
chrono log ica l  data  f rom cu l tura l  hor izons and features that  rnay prov ide fur ther  tns ight  in tc  cu l tura l
or  tempora l  a f f i l ia t ion Rela t rve and abso lu te  dat ing techn iques,  inc lud ing s t ra t ig raphy and 'C

dat ing,  may be employed to  exarn ine the re la t ionsh ip  o f  features and d iagnost ic  ar t i fac ts  (pro . lec t i le
po in ts  and ceramics) ,  and con-rpare them to  the known chrono log ies  and cu l tura l  t rad i t ions c f  the
reg ion Recovered pro lec t r le  pornts  w i l l  be  rCent i f ied  accord ing to  the moi 'pho log ica l  c lass i f ica t ions
o f  no lmer  i i 9BO)and  Ho l rne r  and  Wede r  ( 1980 )

Goel_?

The second goa l  rs  to  determine i f  d i f fe rences ex is t  between sur face and subsu lace
essemblages a t  s i tes  a2Ka2042 42Ka2068 (preh is tor ic  component )  42Ka6104 42Ka6105
42Ka6106 42Ka61A7 and 12Ka6108 l f  there  is  no d i f fe rence between sudace and subsur face
assembiages cr  i f  r t  i s  showr- r  that  subsudace ar t t fac ts  are  d isp laced f rcm ihe sur face 'subsurJace
by var rous s l te  for r^nat ron processes r t  i s  poss ib ie  to  ex t rapo la te  wi th  scme conf ic ience that  the
sur face assenrb iages ar  many 'o f  ihe  known s i tes  r r r  the A l ton Amphr theater  and S i r r r  Va l ley
locat r t res  are  representa t rve o f  ar t r fac t  tvpes f reeuenc ies .  and act i ' v i t res
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l ' - lvOothesrs There tS i ' ro  Srenr f rCarr l  Cr f fererrCe between SUrJace and subsur- fac€ aSsernblages

Airernatrve i - . lv tJOtnests 
. inere 

is  a s ignr f rcant  Cr f ference bet iveen s ' - i r - face anC surbsur face,  \ ' t v  r  r v r r  v  e  '  t  I

A S S E T N D i A Q C S

To,Cetennr f te  r i  su r face  anC subsudace  assernb lages  a re  d i f fe ren t  o r  s im i la i ' .  v ie  w t i i  use

rndepenoen t  samp ie  t - i es ts  o r  the t r  nonparamet r i c  equ iva len t  ( i n  the  even t  tha t  Ca ta  o ther  than  ra t t c

leve l  da ta  rs  used t  Sar rp les  lo  be  useo  in  tes t ing  the  hypo thesrs  inc lude  a r l i f ac t  f requenc les .
rna te r ra l  t ype  f r -equenc ies  and  too l  t ype  f requenc ies  t f  necessary  because  o f  rnu i t i p ie  co rnpar rson
r r r n h i p m <  r , - q r i r t t n E  f r o m  i h e  a d c r t r o n  c f  m o r e  s a r n p l e s .  a n  a n a l y s i s  o f  v a r r a n c e  t e s t  ( A N O i l A ,
P l  v v r v r i  ' u  I  v r v l

s r rnn ie rnen tec l  wr th  Bon fe ro r in r  pos t  hoc  tes ts  w i { l  be  used  where  mr r i t i p le  da ta  se ts  can  be  tes ted
" v P v

tooet l rer  Acjc j r t ronal  samples l ray resul t  f rom more than one subsur face ar t i fact  assemblage or  the

add i t i on  < t f  unexpec ted  f requency  c ja ta :  however  bo th  these  ins tances  a re  un l i ke ly

AsCl

The thr rd  goa i  rnvo l , res  ident i fy ing s i te  funct ion and resource u t i l i za t ron through ident i fy ing
act iv i t ies that occurred at the srtes This goal requrres three steps First ,  act iv l t tes need to be
ident r f ied  through the app l rcat ron o f  use wear  ana lys is  o f  ch ipped-s tone too ls  and debr tage ana ivs is
These analyses wi l l  a l low us tc infer what types of  act iv i t ies occurrecj  at  the st te and the
determinat ron o f  ac t rv r ty  a feas Ascer la inrng act rv r t ies  a t  the s i tes  wi l l  a id  in  ass ign ing s i te  funct ion
(e g resource processing. col lectrng stat icn, short- ternn camp with mult ip le act iv i t ies.  etc.  )  The way
the s i te  funct ions leads tc  i r rs rghts  in tc  the way the occupants  u t i l i zed resources ln  the area

Hvpothesrs .  Common act iv r t ies  a t  the s i tes  centered around hunt ing and process ing wi ld  game

Chrpped-stone tcols rdent i f ied at  the si te consist  most ly of  bi faces and prolect i le points that
are ger- leral ly associated with hunt ing-reiated act iv i t tes.  Use wear analysis of  chipped-stone tools
should ref lect  these types rn the form of use indicat ive of  pr imary andior secondary butcher ing of
an imal  carcasses and the process ing c f  secondary  an imal  products  such as h iCes.  Fur thermore,
Cebi tage should  cor rs is t  o f  toc . , l  rnarn tenance re ia ted waste .  There is  a lso the h igh probabt l i ty  that
i r r formal or expeclrent tools would be common Contrast ing this hvpothesis is that the act iv i t ies at
the s i tes  re f lec t  the co l iec i ion anc l  process ing o f  p lant  resources.  l f  th is  is  the case.  the use wear
on s tone too is  shcu ld  be ind icat ive  o f  these behav iors  Anc i l la ry  s tud ies  inc lud ing the ana lys is  o f
no l len macrofoss i ls^  and b lood resroue wi l l  a lso  a id  rn  e iuc idat ing s i te  ac t rv r t ies  A good poss ib i l i tv
v " " " '

also ex is ts  that  ar t i factual  mater ia ls  at  the s i tes ref iect  mul t ip le  act ivr t ies

Hvpothesrs fhe st tes served as te i -nporary hut- l t ing camps

l f  the  ch ipped-s tone  too l  assemb lages  consrs t  o f  too ls  u t i l i zed  to  co l lec t  and  p rocess  an ima l
resources  as  Coes  ev idence  f rom b lood  res idue  s tud ies ,  i t  i s  l i ke ly tha t the  s t tes  se rved  as  hun t rng

carnps  i f  t he  s t tes  se rved  rnore  as  hun t inq  s tands  i t  i s  expec ted  iha t  ac t i v t t i es  a t  i he  s i te  u rou id

no t  i nc lude  0 rocess lng  re ia tec r  ac t i v i t res  such  as  h ide  sc i "ap ing  Hun t ing  s tand  ac t i v i t res  wou id
revo iv ,€  o roL tnd  too i  rna i r i t enance  and  poss rb iy  p r i rna rV  ca rcass  p rocess tng  Ev iCence  o f  ac t i v t t i es
re ia ted  t c  ihe  co l iec t lon  a r - rd  p rccess lng  o {  p ia r r t  reSCUrceS wou id  au tomat l ca i l y  rnake  t t  necessary
tc  re jec t  th rs  nypo i l res rs  Fur - the rn ro re  the  p resence  o f  :e r la rn  fea lu res  s , . r ch  as  s to rage  p t t s  ' vou ld
r r a n  r n z r ,  r r r a  i P l p  r f : i A f . t t i l f r  n f  t h l S  h r l n n l l ' l p q ' t q. l l ) \ J  l U V U l l ( : ;  l , l  ' \ -  r u J v u L r v r  r  ' J r  L l  t t O  , r / P l J ( r  r u . J r J
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O Qr-a!
The f i r s l  goar  o f  the  h is ro r i c  componen t  o f  th i s  p ro lec t  r s  to  de te rmine  i f  t he re  i s  rn t ra -s t te

spa t la l  , J r  fu r rc t tona i  pa l te rn l r lE  fne  re rnarn tng  s tandrng  s t ruc tu res  o r i  the  s i te  a  log  g ranarv '3od
^ . ^ ^ . \  ^ ^ l l ^ .  - - rs L U r l e  i - e i r d r  a S  w e l l  a s  i n f o r r l a t t o n  p r o v r d e C  b y  a n  r n f o r m a n t  s u g g e s t  s p e c t f i c  u S e  c r  a c i t v i t t e s

areas  suc t^ ,  as  res toent la l  . Jonres t rc  fooc i  p repara t lon  and ior  s to rage a i ' ld  a reas  assoc la ted  r ry t tn

I r i r e s ' r c ' r c k  a n C  f a i ; r n r n g  R e r n a i i i t n g  s t r r - r c t u r a i  e l e m e n i s  a n d  t r a s h  d i s p c s a l  p a t t e r n s  m a y  h e i p  t o
, r i " n r A - r n  , n r . -  s l t e  D S t t e r r i t r t q  a n c  p a r t t c u i a r  s e t s  c f  c u l t u r a i  b e h a v t c 1 sU l U U l U d [ V  i '  l l l ( r -

Hypothesrs  1  There  a re  d r f fe rences  rn  t rash  d rsposa t  pa t te rns  w t th tn  the  h rs to r i c  componen i  c f  s t te
a2Ka2068

A i te rna te  Hypc tnes ts  i  rhe re  a re  no  d i f fe rences  in  t rash  d isposa l  w t th tn  the  h rs to r i c  compcnen i  o f

s r te  42Ka2068

Hypothesis Drf ferences in t rash disposal patterns ref lect  their  associat icn or proxtnni tV to act ivt t tes
attr ibuted to remarntnq standinq structures sp1f l i  or  structural  elernents

Al ternate  Hypothes is :  Dr f ferer lces rn  t rash d isposa l  pat terns are  not  assoc ia ted wi th  rerna ln lng
stand ing s t ruc lures and ior  s t ruc tura l  e lements .

Historrc ani facts idenr i f ied at  the si te consist  most ly of  glass. ceramics. t in cans, and other
domest ic i tems The disposal iocat ion of  such i tems, as wel l  as other art i facts associated with
agr icul ture ancJ animal husbandry,  may indicate what act iv i t ies were performed. Ar l i fact
d is t r ibut rons and der ived ar l i fac t  groups are  i i ke ly  to  demonst ra te  ihe funct iona l  para l le ls  o f
structural ly cased interpretatrons (see Groover 1994) or rnterpretat ions based on tnfornrat ion
nrnr, , rdpcf hv nrstor ical  informants Al ternat iveiy a lack of  patterning in refuse cl isposal rnay ref lect
| \ / l v v l v v v  v _ Y  r r r !

r h r ,  o n i f  c , , f f  n i o 6 1 g y  C f  e a r l y  n O m e S t e a C e r S  S U C h  t h a t  a r e a S  d e l i n e a t e d  b y  S t t " u C t u r a l  r e m a i n S  o rl t  l u  5 Y i l - ) u i l i u i g

structural  eter lents held l i t t le f i :nct ional  c iassrf icat ion for the ho,"nesteaders and al l  manner of
act i 'v i t ies were performed across the st te

Goal  ?

The secon0 goat rs to r letermine to what extent the hcmestead was sel f -suff ic ient and
wnether the data ref lect  a shi f t  f rorn sel f -suff ic iency to consumer cul ture Speci f ic household data
he lp  to  re f rne broader  cornmr- rn i ty  data  regard ing consumer  behav ior  pat terns,  as  the household  ts
ihe pr imai ' ,v  un i t  o f  ana iys is  and seru-es as  the un i t  o f  economic  consumpt ion and prcduct ion (see

LeeDecKer  1994)  To c ie ter rn ine the ieve l  o f  se l f -su f f ic iency r t  w i l l  be  necessarv  to  look a t  the
f ronr ip i r r : ips  n f  cann ing Jat 's  or  cann ing )ar  l rd  inser ts  versus san i tary  i in  cans and va[Vt i19r r  v Y u v r  r v r v u

f ren t rpnerF . rs  o f  a f t r fac t  l ypes  i specr f i ca l l y  t rn  can  t ypes  and  the r r  assoc ia ted  con ten ts t  f requenc iesr l  v Y v v ,  r v r v v  v l

o f  ce ra rn rc  vesse ts  a f rc  vesse l  fo rms  (based  cn  r im sherd )  A  lack  o f  san i ta rY  fcod  cans .  rnea t  t l ns
-^ . {  - . .  - / \ . . r ' r r - .C  fn i l k  cans  f i - lSy ,nd iCa te  a  re l tance  On fOoC produCtS  p roduced  a t  the  hornes tead
u r  r \ J  r '  v  u f / v r  s r v

Converse iy  a  i -ucner  f reque l t cy  r f  consur , rab le  goods  ve rsus  durab le  goods  rs  i i ke iy  to  ind tca te  a

more  consumer  c r i ven  cu l tu re  A  sh i f t  f rom se l f - su f f i c iency  to  a  consumer  cu l tu re  w i l l  on ly  be

ev iden t  r f  p resen t  r f  the  s r te  ie fuse  exhrb r ts  e r the r  s t ra t rg raph ica l l y  d i s t rnc t  depos i t  l eve ls  o r  i f  iwc

i r ) l ' r ro re )d ispc - rsa i  even ts  ca i ' i  be  rden t i f i ed  baseC on  tempora l l y  d ragnos t rc  a r l i f ac ts
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G o a l  3

- i ypo tnesrs  T r re  s tandrng  ioc  s l r r : c tu re  fu r rc t roned  so le ly  as  a  g ransry  o r  ou ibur id ing

A l te r r ra t rve  H . \ ,po thes is  I  he  s ta lCr r " rg  log  s t ruc tu re  hac  twc  (o r  i ro re  )  func t rons  l i ke ly ' consecu t i , ,€ i v
The  tog  s r ruc tu re  fu r rc t ro r rec  as  a r r  ea r l y  res idence  anC then  as  a  g ranary " ,cu tb . . i i l d rng

The rerna ln lng s tandrng s t ruc ture  a t  s r te  42Ka2068 is  a  gran?r1 i  ssnt t ruc ted wi th  a  f i iosoary
foundat ron large iog cross beams and V-shaped log const ruc t ron wi tn  lunrber  panel l rg  and
f loorboa66s The granary  appears  to  be the o idest  s t ruc ture  remainrng on the s i te .  Log outbur ldrngs
are re la t ive iy  rare  wi th in  the reg ion and r i .s  log const ruc t ron is  par t icu lar ly  in t r igu ing as mi i led  lunrber
would  have been ava i lab le  lnearest  saw mi l l  in  Crderv i l leT a t  the t ime of  the Pugh fami ly 's  purchase
of  the land and res idence Therefore .  i t  i s  poss ib le  that  the log s t ruc ture  \ ,vas a  res idence for  the
in i t ia l  homesteader ,  Jarnes Swapp ( land patented cn Augus i  9 ,  l  BBg under  the Homestead act  o f
1AA)  r  and i r io r  reused aS an outbu i ld ing To tes t  the above hypotheSis  i t  wr l l  be  necessary  to  more

, , ,  s !  I v  ' s r v '

ciosely examine the constructrorr  arrd construct ion methods of the log structure by dismant l ing the
st ruc ture  and oocument i r tg  const ruc t ion techn iques and methods.  Addi t iona l ly .  excavat ions in  the
f loor and entrance ways of the structure r-nay reveal art i factual  evidence of act iv i t ies associated with
ihe s t ruc ture  The presence o f  ar t r fac ts  c iass i f ied  as  domest ic  (such as canning lars .  i tems
assoc ia ted wi th  focd preparat ron ceramrcs,  e tc .  )  in  assoc ia t ion wi th  the s t ruc ture  would  requ i re  the
r o i a n t i n n  n f  t h r .  h r r n n t h r : q i c ., v J v v l r v r  I  v r  t r  r v  '  r , Y  

h / v \ r  
f  v v r v
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F I E L D  M E T H C D S

ln  c r i Je r  t c  co l lec l  t l ' r e  f l ecessary  da ta  to  adc j ress  the  p rcposed  n ' y 'pc theses  f i e id  anC
tabora to rv  r -ne ihods  nus t  be  co rnpa i ib le  wr th  one  ano ther  as  we l las  wr th  p re , ; i o r - rs  r r yc r -k  cond i i c ted
in  the  GranC S ta i rcase  i f  i a rgeresearch  q i ,es t ions  a re  t c  be  answereC Addr t iona l l y  da ta  fecoVer . r ,
a t  l l - .ar  r r l ese  sever )  s r tes  as  [ ) r ' oposed  rn  th rs  research  desrgn  wr l l  be  ! sed  fo r  f l t u re  managernen t  o f
the  su r rcundrng  cu l t i . : ra l  resoLr rces  i see  S tav rsh  20C7) rn  the  A l ton  Amphr thea te r  a r rd  Srnk  Va l iey
reg ions  As  su i ;h  ihe  f c i i owrnc  f re lC  and  labora to ry  methoc is  r r r l l  be  useC th roughcu t  th i s  p ro1ec t

The  f r r s t  tasx  a t  eacn  s t te  w i l l  be  to  p roduce  a  de ta r led  p lan rmet r rc  rnap  consrs t rng  o f  s i te
boundar ies sur ' lace af i r facts  features.  landscape features.  etc  Ai l  prehis ior ic  sur{ace ar t i facts  wr l l
De  co l lec ted  and  po in t  p i -oven ienced  w i th  a  T r imb le  Tc  the  ex ten t  poss rb le  the  g r id  w i l l  be  o r ien ted
to t rue North The gr id  system wr l l  consrst  o f  a  master  gr id  daturn locateC at  or  near  the nodhwest
co rner  o f  the  s r te  Rad ia t ing  f rom the  Ca tum w i l l  be  an  eas t -wes t  and  nodh-scu th  base l ine  Gnd
un i t s  t2 -x -2 -m I  a re  des rgna ted  by  the  number  o f  mete rs  eas t  and  sou th  o f  the  g r rd  da tum As  such
the  un i t  des rgna t tons  w i l l  resernb le  16S l24E o r  025 /32E lnd iv idua l  g r id  da tums a re  des igna ted  as
the  NW corner  o f  each  r rn i t  un less  i t  r s  obs t ruc ted  in  some fash ion .  Once  the  g r id  ! s  es tab l i shed
cr  r r f r , ' o  ' n innh  samp les"  fo r  con t ro ls  in  po l len  ana lvs is  w i l l  be  co l lec ted  and  the  su r face  o f  the  s i teJ u r  r q v v  

H r i  
' v r  I

wil l  be surve.yed anc ar i r facts wi l i  be plot ted on the planimetrrc map

The locat iorr  of  excavatrcn uni ts were selected using a sinrple random sampi ing strategy
n '  ^^^L  ̂ ;+^  r  gr id  sys tem was over la id  onto  the s i te  sketch map (as  descr ibed above)  and a/ 1 t  u c l u t  |  5 t t u .  d

random sample of  uni ts,  wrthout replacement,  was generated using ArcView software. The purpose
of this s imple random or probabi l ist ic sampl ing strategy is to maximize the chance of accuracy for
making in ferences about  the popula t ion.  In  s imple  random sampl ing,  each ind iv idua l  e lement  ( '1 -x-
1-m gr id  un i t )  in  the popula t ion (s i te )  has an equal  chance o f  se lec t ion,  such that  each un i t  i s
independent and does not ef fect  the select ion of  other uni ts The assumptions necessary for s imple
random sampl ing are  min imurn qRedrnan 1975:150) .  and inc lude the boundary  o f  the popula t ion
(s i te  boundary  as  def ined dur tng the cu l tu i "a l  resource inventory  and documentat ion) ,  the sampl ing
f rame (1-x- i -m Errd  unr ts ) .  antJ  the sampl ing f rac t ion {n=30 rn2)  Th is  sampl ing s t ra tegy a l lows us
tn r^nl lont :  ropresef l tat ive sample of  the subsudace art i fact  assernblage and is necessary forr v  v v r r v v \  s  i v l

addressirrq di f ierer-rces between sur,race and subsurface ar l i fact  assemblages lmpoftant l i , .  s l ' ' t ' '0,"
random sampl ing a lso prov ides a  Das is  for  es t rmat ing how l ike ly  our  rn ferences about  the popuia t ron
or€ rvror^rg as wel l  as now rnucl ' r  conf idence we can place in these rnferences (Drennan 1996)

Excav 'a t ion wi l l  consrs to f  excavat ron un i ts  t1-x-1- rn .  1-x-2-m and 2-x-2-m) ,  wh ich may be
n \ /^^nr {nr r  'F+^ la rger  b lock areas i f  necessary  The un i ts  w i l i  be  excavated by natura l  layers ' - is ingu A p < 1 r  r u u u  ! | | i u

the cont ro l  o f  arbr t rary  ieve ls  o f  10 cm.  A l l  subsur lace rneasurements  wi l l  be  made f rom the un i t
n ' 'A  A ar '  m '^^ated in  the NW corner  anc eventua l ly  p lo t ted on the p lanv iew map Excavat ions 'u i i l l
g r  r \ J  L l c 2 I L J l  |  |  i \ J r J (

cease  once  Sedrock  i s  encoun te red  o r  one  has  excava ted  th rough  10-2C c rn  o f  s te r i i e  f i i l
Excar ia t io i l  rvr i l  be done Dv t rowel  or  shovel  wr th the r r ia ter ia i  removed berne sc i -eened throuqh 1 4"
nnesh  sc reen

At srtes 42Ka6iva 42Ka6105 42Ka6106 and 12Ka6107 we
o f  1  -x -  1  -m and  1 -x -Z - r '
f  ea tu res  were  obser ' ' ec
sach  o f  i he  s t tes

4  1 '2Ka6105 ,  4 '2Ka61 tJO and  '12Ka6107  we p ropose  excava t rno  a  va r ie ty
un i t s  p laced  randorn ly  ac ross  each  s r te ,  as  no  a r t i f ac t  ccncen t ra t ions  o rno art i fact  ccncentrat ions or
c ' " r r i nc  su r lace  documenta t ion  A  rn rn r rnurn  o f  30  r r r 'w i l l  be  excava teC a l

-
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At  s r te  42Kao 1
/ \  m , n r m '  r r ) - :  , , . {  

' . 1  ( ,  , - l
! r r t t i l t t f ( J t t r  \ i t  . - / \ /  t t l

aoncen t ra t i cns  i  l - r th r ' :
a ' . i ioss the sr te

i t t  w€  p rcpose  excava t inE  a  vane ty  c f  1 -x -  1 -m 1 -x -2 -nn  anC 2 -x -Z -n  un i t s
. ^ , r l l  h , - ,  . 1  w / \ - r , a t n r l  A  1  -  O  -  , , , r i i  . . , ; i l  l , \ ^ ,  n i ^ a ^ n i  - . ^ n l - .  ^ {  } L ^  i ; } l - . i / .
v v f  l r  i J c  =  \ , a  v c 2 t q u  t 1  z - -  

- L - t t t  
u r i l t  v v | | t  9 Y  P t o r / l ' u  i l  t  l : o v l  i  \ - l l  l l  l c  l l L l  i l L ,

Cor rc .e t ' i l ra t ron  1  anC 2 l  a r rd  the  rema in rnc  un i t s  w , i l l  be  ra r r t j omlv  p iacec

1

Ai  s i te  42Ka '2C42 we o ropose  excava t rng  a  va i ' re ty  o i  1 -x -1 -m i - x -2  m,  and  2 -x -2 -m u r r i s
A  min imutn  o f  30  i ' n -  w i i l  ce  excava ted  A t  teas t  one  2 -x -2 -m un i t  w i l l  be  p iace  in  Fea iu re  A .  a
f i rec racke0  rocK concen t i ' a t r c - i r r  w i t f r  so r i  s ta rn tna  and  the  rematn inc  un i t s  wr l i  be  ranoomlv  c iaced

n  l 9 - . n  r , 1 a .
d t - r u > D  t  t c  ) r t u

At  sr te  42Ka2458 / r le  propose excavat rng a  vanetyof  1-x-1- rn ,  1-x-2- rn .  anC 2-x-2- rn  un l ts
min imum r ; f  30 rn :  ' ^ , t i l  be  excavated At  leas i  one 2-x-2-n  unr t  w i l l  be  c lace tn  cr  next  to  St ruc ture
the log granary  and a t  least  cne 2-x-2-m un i t  wr l l  be p laced rn  o i 'nex i  to  the ce l la r  Aod i t iona l

un i t s  wr l l  r Je  p laced  tando t -n lv  ac ross  the  s t te  In  bo th  the  p reh is to r rc  componen t  ano  h is to r rc
cornoonent  of  the sr te

Once excavat ion is  cornpiete at  each s i te ,the si te wi l l  be scraped to ident i fy features rnissed
be emplcyed for  th is  process rs  a  paddle-wheeibV excava t ion  fhe  heavy  mach inery  tha t  w i l l

sc raper .  wh ich  rs  ab le  to  remove  abou t  th ree inches c f  so i l  in  a  l i f t .  Anv features encountered
dur ing th is  procedure wi l l  be  documented in  a  manner  cons is tent  w i th  those ident i f ieC through
manua l  excava t ron

Prehrstorrc adtfacts recovered In s i tu wi l l  be three-pornt provenienced. l f  the ar l i fact  is not
layrng ieve i  a  drp  angte  nneasurement  w i l l  a lso  be taken l f  an ar l i fac t  is  la rge such as a  metate
addi t iona l  proven ience r reasurernents  wi l l  be  taken Tools  la rge sherds.  vesse ls .  ar t icu ia ted faunal
remarns a f i i fac t  concer i t ra t rons e tc  w i l i  be  photographed and drawn in  s i tu .  l f  l i th ic  deb i tage or
smal i  snerd fragnients are extremely '  numerous i t  may be necessary,  because of t ime constrarnts
to  proven ience these mater ia ts  by  quadrant ,  layer  and leve l  ra ther  than wr th  three po in t  p lo t t ing
Art i facts recovered frorn the screens wrl l  be provenienced by gr id,  layer and level .  Ar l i facts wi l i  be
g iven f ie ld  specrmen nunrbers  a t  the end o f  each days work

Histor ic af t i facts documented dur ing the cul tural  resource inventory at  th is s i te lp ieces of
g lass,  t in  cans anC cerant ic  sherds)  are  common to  h is tor ic  s i tes  in  the area AdCi i iona l ly  a
co l lec t ion o f  these ar l i fac ts  rs  bu lky ,  mak ing long term curat ion prob lemat ic  Hence,  a  deta i led,  rn-
f ie ld recording program of al l  h istor ic art i facts within the excavat ion area of the total  s i te area wi l l
be  u t i l i zed to  co l lec t  in f r : rmat ior i  No co l lec t ion o f  h is tor ic  ar l i fac ts  is  proposed,  un less a  rare ,
unique or par- t tcr . t lar iy diaclnost ic hrstor ic af t i fact  is encountered

Any features uncovered dur i r rg  excavat ions wi l l  be  examineC descr ibed,  drawn.  and
pnc i 'cgraphed fo l lowing record ing procedures es iab i ished o_v tV iOAC Sai 'np les  o f  so i is ,  charcoa i
bu ik  matnx e tc  w i l l  be  i .aker '  where appropr ia te .  l f  i t  rs  necessary  to  t race out  a  feature  that
extends in to  ar r  ad jacent  un i t  excavat ion o f  the un i t .  o r  a  por l ion  therecf  wr l l  beg in  immedia te ly
fo l lowrng the s tandard excavat ion technrques oescr ibeC above.  to  revea l  the fu l l  e r tent  o f  tne
f a ^ { ,  ' - ^  T h ^  n ,r e i J r u r e  i l r e  i r s W l v  o p e n e 0  u r r i t  w t l l  b e  e x c a v a t e d  i n  t a n d e m  w i t h  t h e  o n g r n a l  u n i t  u n t r i  s t e r i l e  f i i l  o r
3ed rcck rg 3 l ' )crJU nterec

P h o t o g r a p n s  w r l l  b e  L a k e n  p r r c r " t c  o u n n g  a n d  a f t e r  e x c a v a t i o n  a t  t f e  r ' , r .  a n d  e x c a v a t r o n
r ;n r t s  Pho tcg r -ap l - rs , , r z t l l  be  laker - 'uSrng  co lo r  p r in t  b lack  and  whr te  p r rn t  anc  co lo r  s l iCe  f i l n i
Excava t ron  r l r t t  pho tcg rapns  w i l l  ce  taken  pnor  to  excava t ton  anc j  a  f i na l  excava t ion  pho to  wr l l  b 'e
+ ^ i -  ^ ^  ^ {  ^ +  l ^ ^ ^rdF .un  u r  d r  i ua> l  one  ! f l r t  vVOl l  Pno toqrapns  w l l l  be  taken  Of  fea tu res  onor  t c  and  a f te r  excar ra t ron
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Upon the ' -on rp re le  ex . ,ava t ton  o f  a  g rven  L rn r t  a t  l eas t : - rne  wa l l  ' n , i l l  be  p ro f i l ecJ  The  wa i i  to
3e  p rs f i i ec  wr l l  be  Ce te r r -n r r re ,3  b .v  a  nLrmber  o f  consrdera t ions  rnc lu rC ing .  bu t  nc t  l im i ted  to  L tn tque
c h a r a c t e r s t r c s  ' o t  t h e  p r c f i i e  c l e a r l y  d r s c e r n a b l e  s t r a t i g r a p h y  e v r d e n c e  o f  p o s t - d e p o s r t r o n a i
^ rn l i 5cc^c  . . ' , ' j  c ross -sec t rons  o f  cu l tu ra l  s t ra ta  The  so i l  p ro f i i e  wr i l  cons is t  o f  sc i l  desc r rp t rcns' t :  

I  I t  P \ \ H \  A t  t l

N4unse l l  cc l c r  des ic t r ra t rcns  in i c r r ra t ron  concern tne  the  c leposr t iona l  env i ro r l rnen t .  anC the  s t ruc tu  re
of  tne r r ia t r rx

In  the  ever r t  tha t  hu i ' nan  re r -narns  a re  encoun te red  dur rng  excava t rcn  a l l  d igg tng  ac t i v t t ; v  l t - t
tna t  gnc  and  ihe  r rnn red ia te  v rc in r t y  rv i l l  cease  rmmed ia te ly  The  coun t5 i  sher i f f  w i l l  be  nc t t f i ed
fo i lor , 'vec bv ihe Utah State Archaeoloqis t

LABORATCRY M ETHODS

I t  rs  ant rc lpared rha i  l r th rc  ar t r fac ts  w i l l  make up the bu l i<  o f  the mater ia ls  recovered dur rng
excavation at sites 42Ka2042 a2Ka2068 12Ka6104 42Ka6105 42Ka6106. 42Ka8t,47 and
42Ka61 0B:  however  i t  rs  probabie  that  fauna l  remains wi l l  a lso  be encountered There rs  a lsc  a
s i rght  chance o f  recover ing o ther  organ ic  ar t i fac ts  such as basket  f ragments  wood (both  natura l
and cu l t . r ra l l  beads,  e tc  No hrs tor ic  ar t i fac ts  w i l l  be  co l lec teo dur ing the mi t igat ion process Most
of the laboratory work for the nrstor ic component of  s i te 42Ka2068 wi l l  be conducted on si te This
invo lves the measurement  by  weight  and vo lume of  ar t i fac ts  and a f t i fac t  c lasses,  record ing
typo iogrca l  r lescr ip t ions and photography or  i l lus t ra ted o f  d iagnost ic  h is tor ic  ar t i fac ts

Lithic Arl ifacts

In  order  to  adCress the hypotheses,  i t  rs  necessary  to  cc l lec t  both  qua l i ta t ive  and
quant i ta t ive  data  on the l i th ic  deb i tage and too ls .  Genera l  deb i tage ana lys is  w i l i  cons is t  o f  co l lec t ing
l ho  fn l ln rn ; inn  , ,a r iab le  Char "aCter iS t iCS fOr  eaCh ar l i faCt :  mater ia l  tVpe and COlOr .  DerCent  Of  dOrSa lt r r v  r v r r v v Y t , , Y  r s r r g v r v  v r r g ! q v r v r r v ( r v v  r v r  v q v r r  q r l r r u v ( .  r r l g l v

cor tex  and type p la t form type ar t i fac t  cond i t ion,  the presence orabsence o f  thermal  a l tera t ron.  the
presence or  abserrce o f  use wear ,  the technolog ica l  a f t i fac t  type,  dorsa l  scar  count ,  and s ize c lass

The ana lysrs  desrgn prov ides the means to  co l lec t  the necessar ; , -  in fc i 'mat ion for  determrn ing
prrnc ip le  reduct ion s t ra teg ies  represented a t  the s i te  under  invest igat ion Spec i f ica l ly ,  the i i th ic
ana lvs is  wr l i  rncorporate  the to i lowing aspects

I

,2 Composr t ron  o f  the  l i t h i c  assemb lages  w i th  respec t  to  raw mate r ia l s .
F ra r - r , ,Anr ' \ i  r r f  r ; {1 f36 t  ca tegor ieS  inc lud ing  Core  reduCt ion  deb i tage ,  bo th  p ressure
ar rd  percuss ron  b r face  th inn rng  deb i tage .  o ther  spec ia l r zed  deb i tage  ( i .e  .  o ro lec t i i e
po in ts .  no tch rng  f l akes .  f l u t i ng  o r  chanr re l  f l akes  e tc  ) .  und iagnos t i c  debr tage  ano
angu la r  debr i s ,  co res  and  co re  too ls .  and  exped ien t  and  fo rn ' ra l  too is  rnc lud ing  too l -
p roduc i r ig  i co is  ( i . e  ,  hammers tones  anv i l s  e tc , )
l , lorphoioercat  and metr ic  at t r ibutes of  for rnal  and in fornra l  ch ipped-stone toois  for

c rass i f r ca t i cn .  t ypo logy  and  func t ion  de te rmina t ion

W h e r e  a p p i i c a b l e  r n d r v r d u a l  c c n c e n t r a t i o n s  o r  s p a i r a l l y  d i s c r e t e  u n i t s  w i l l  s e r v e  a s  t h e
Dasrc  u r - r r t s  o f  a r ra i . vs rs  rS€e  Ana lys is  Sec t ion )  Ana lys rs  o f  a r t i f ac ts  f ron i  s i i es  42Ka2042
42Ka2r i68 42Ka6144 12Ka61 05 42Ka6'1 06 42Ka6107 and 42Ka61C)B wi i l  center  on rdentr iy ing
s p e c i f i c  f l a k e  t ) , p e s  c a s e o  o n  s t u t j i e s  a n r J  d e b r t a g e  t y p o l o g t e s  C e v i s e d  b v  A h t e r  i i 9 3 9 r  a n d
F l e n n r k e n  { 1 9 7 8  1 9 8 1  ,  

- i i r e  n r o d i f i e d  t ; v p o i o g v  r n c l u o e s  t h e  f o l i o w i n g  c i a s s i f i c a t r c n  s c h e m e
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Debr tage  Core  recuc i ron  rnc ludes  th ree  d rs t rnc t  l eve is  inc lud ing  pnma[y '  seccnda i ' y  and
te r t ra r ; -  reduc t ion  Pr r rna ry  f l aKes  a re  de f ined  based  on  a  percen tage  o f  900 ;o  o r  h igher  do rsa l
surJace cor lex cover  and er ther  a cor t rca l  or  srngle faceted p lat forn i  SeconCary core redt ic t rorr
f lakes are oef ineo as tnose i lakes exhibr t ing cor tex cover ing oetween 50,b Bf id  90ozb of  the dorsai
su r face  and  havrng  a t  l eas t  cne  f i aKe  scar  Cor l i ca l  and  s rng le  face teC p la t fo rn :s  a i ' e  cc rnmon anc
r i r  So f f i €  rns tances  n - ru l t r face tec ,J la t to r rns  occur  F rna i l y  te t ra ry  reduc t rcn  f i a res  lack  any  conex
have  s lng le  anc  rnu l t r face ted  p la t fo rnns  bu t  more  cb tuse  p la t fo r rn  ang les  and  a  Corsa l  su r , race  w i th
se ' re ra l  f l ake  re rnova l  sca rs  l two  o r  more ) .  genera l l y  runn ing  para l le i  wr th  the  long  ax is  o f  the  f l ake
The  f iaKe  cu rva t i . r re  becornes  rnore  p ronounced  a t th rs  s tage  ln  a l i  t h ree  s tages  o f  co re  reduc t ion

there  i s  genera l l y  i i t t l e  ev rdence  o f  p ia t fo rnn  p repara t ion

B i face  th r r rn rng  0eDr tage  b reaKs  down rn to  th ree  ca tegor ies  edge  p repara t ion  percuss ion
br face  th rnn ing  f l a t tes .  and  p ressure  b r face  th inn ing  f l akes  Edge  p repara t ion  f l akes  t yp ica l l y  exh ib i t
' r  f  r  n^n" r^ r  ̂ '  ' + l rne  re ia t rve  to  the  p la t fo rnn  loca t ion .  makrng  them w ider  than  they  a re  long  Remova id  L i l d ! 1 9 U l c l l  U U r

of  these f lakes genera l ly  occurs  as  a  pre l imtnary  s tep in  prepar ing the edge o f  a  f lake b lank i i  e
teniary core reduct ion f lakel  cr  bi face blank for addi tronal  bi face reduct icn Characterrst ics cf
percuss ion b i face th innrnE f lakes rnc lude mul t r faceted p la t forms genera l l ' v  w i th  sonre abras ic ln .
acute  p ia t form angles  anC a def rnr te  dorsa l  curvature  ln  some ins tances.  p la t forms may show
srgns c f  c rushrng and co i lapsrng Pressure b i face th inn ing f lakes exh ib i t  i r regu lar  dorsa l
topography,  s teep p la t for rn  ang ies  wr th  l ipprng.  pronounced dorsa i  curvature ,  and are  th in  and smal i
re la t ive  to  percuss ion b i face th innrng f lakes.  A l l  non-d iagnost ic  f lak ing debr is  ( f lake f ragments .
angular  debr is ,  e tc , )  w i l l  be  grouped in to  a  s ing le  category ,

Cores. Art i facts exhrbrt inq one or rnore neqat ive bulb scars and thatdo not  appear  to  nave
subcateqories.  testedcome frorn another materral  are classi f ied as cores. Cores include three

nodules or  cobb les  unprepared cores,  and prepared cores.  wh ich d isp lay  a
which f lakes are rernoved

prepared plat form frorn

Flaked Stone Tools  Fcr  the purposes o f  th is  ana lys is .  a  t i th ic too l  is  any ar t i fac t  exh ib i t rnE
use-wear  As such i t  i s  necessary  to  group too ls  in to  two major  groups:  forma{  and in formal  c r
expedient ,  too ls  ihe for r .na l  ca tegory  inc ludes too ls  formed through b i face reduct ion,  or  o ther
reduct ion technrques tha l  c ranrat ica l ly  a l ter  the appearance o f  the or rg ina l  f lake b lank Expedient
too ls  inc iude used f lakes and re tcuched f lakes where ne i ther  the use nor  the re touch s ignr f icant lv
a i ters  the snape o f  the b ian i<  As used here.  use-wear  inc ludes micrc f iakrng,  po l ish  s t r ia t ions
i ra f {nr rna a ' {nn rounding abras ion.  and edge f ros t ing Mrcro f lak ing is  genera l ly  the most  erz identu d L L U i l i l g .  c u v s

fo rm of  use-wear  and one o f  the on ly  forms c f  a t t r i t ion  vrs ib le  to  the una ided eye.  ldent i f i ca t ion c f
s t r ia t ions genera l ly ,  f  eQUires the a ic j  o f  s tereo microscopes {>200 x  magnr f ica t icn  ) .  o r  even scanning
electron nt icroscopes

rne  ana iys is  o f  u t r l r zed  anc j  re ioucned  too is  w i l l  rnvo ive  assessments  o f  t ype  and  ex ten t  o f
! se -wear .  rna te r ra !  p re fe rences  and  the  re ia t ionsh ip  be tween  use-wear  and  co i ' e  o r  b r f36s
reduc t ion  s tage  Fo i lowrng  Fr rson  and  Brad ley  (1980 ;  b i face  p roduc t ion  s tages  w i i l  be  de te rminec j
Br ie f l y  the  s tage  reduc t ion  sequer rce  inc ludes  b r face  p roduc t ion  s ta r l r r i g  f rom a  b lank  (S tage  l i
n r o v i n g  t h r o u g h  q e n e r a l  s t a g e s  c f  s h a p i n g  a n d  t h i n n i n g  t S t a g e s  l l  a n d  r l l )  t o  s y s t e n r a t i c  t h i n n i n g  a n c
s h a p i n g  l S t a g e  l V l t o  t h e  f i n a l  r e t c u c h r n g  a n d  s h a p r n g  i n t o  t h e  d e s i r e o ' f c r n r  i S t a g e s  V  a n d  t / t t

B r faces  r reed  no t  r recessar l y  pass  th rcugh  a l l  s i x  s tages  be fo re  becomtng  a  too l  In  some cases
11  n ' l ay  be ' - i ecessar -y  t . : r  repea l  f . l an icu la r  s tages  i f  t he  b lank  o r  p re fo r rn  b reaks  Cur rng  r -nanu fac tu i ' e
2nn  qnma s r2nes  n - ray  De  cn l | t tec  a l toge ther  c lass i f i eo  as  e r the r  b ian r<s  iS tages  i - iV )o r  p r "e fc r r r r s

i S t a g e s ' /  a n d ' v / l )  t i r e s e  b r f a c e s  s h o w  n o  e v i d e n c e  o f  u s e  C n l y  t h c s e  b r f a c e s  e x h i b r t i n g  s o r n e
fo rm c f  a t i r r t ron  a re  c iass r f i ed  as  too ls
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Grcu .C S to r ie  Anr fa : t s

Grcurrc  s tone € i - rcc. rur- r terod r ryr i i  be coi lected and bagged Cnce rn the taC)orator ' ) ,  the eround
s ione  a r t i f ac ts  wr i i  be  exarn rneC anc  ihe r r  a t t r rbu tes  recor "Ced  Because  c f  the  poss ib r i i t i es  c f
f , b i a H r r l g  p c i r e r r  a l . } c  l t a c e s  - . r f  i ' 3 t - l o U S  r e s r d u e s  ( p i ' o t e t n s  s t a b l e  i s o t o p e s  e t c ' t h e  a r l r f a c t s
pan icu la r l v  l he  i s€  su r faces  wr l l  nc t  be  c leaned  A t t r i bu tes  tha t  wr l l  be  recorded  fo r  each  p rece  o f
, r r . ,  , n r l  c } r rno  ' ^ ' t l l  l nC luCe q ra rcna l  t } ' ! , e  Co lOr  i ^nanu faCtu r rng  teChn ique  1 r f  an ;v )  cOnd i t rOn  nUmDerY ' " "

c f  use  su r faces  s ' ze  c f  , .S r ;  Sur faces  r leng th  wrd th  and  where  app l i cao le  . l ep th )  a t t r r t ron  o f  use
sur laces  lpo i rsh  peck i rg  l ;a t te r r r i g  s i r ra t io i - r s )  genera l  c ross -sec t ro r r  runc rcn  and  s rze  ( ienEth
w id th  anc j  th rckness  l

A ^ . ^  A  - + ' { -' J s r  o t  |  i l u )  r - \ ,  r r r d c t s

in for rnat ron co l lec ted f rom ceramic  ar t r iac ts  inc iudes a  var ie ty  o f  0ata  that .  w i th  add i t iona l
s ta t rs t ica l  rnan ipu la t ion shouid  a l low for  the hypotheses proposed here i r r  to  be addressed Data
co l lec ted f rom shercJs wi l l  rnc lude pct tery  type temper  vesse l  const ruc t ron f in ish ing technrque
sur face manrpu la t ion,  co lors ,  vesse l  fo rm,  r im d iameter  ( for  r im sherds) ,  hardness f i r ing
atmosphere.  and weight  o f  a l i  ceramics  o f  a  par t icu lar  type per  gr id  un i t

Fauna l  Rerna rns

Despi te  the lack  c f  remarns e f rcountered dur ing the cu l tura l  resource inventory  a t  these
s i tes  i t  rs  assumed that  nrore  r igorous f ie ld  rnvest igat ion may resu l t  in  the ident i f i ca t ion o f  fauna l
r -emains As sucn the fo l lcwrng laboratory  ana lys is  program is  des igned to  co l lec t  the data
necessary to address the hvpot l ' reses proposed in this research desrgn

Frrs t  the Done matena is  wr l l  be l igh t ly  c leaned by brush to  remove det r i tus  that  may obscure
potent ra l ly  dragncst rc  character is t ics  that  may a id  in  the determinat ion o f  genus or  spec ies  Af ter
cleaning, al l  bone elements wi l l  be exarnined and recorded by laboratory personnel lv lore
specrf ical ly at t r ibutes that wi l l  be recorded for each element include the most speci f ic taxon
poss ib le .  the e iemerr t  present  the s ide o f  the e lement ,  the por t rcn o f  the e lement  present .  i ts
ann: rent  An? ev idence o f  cu l tura l  and natura l  impacts  to  the e lement  and any add i t iona ls H l J s ,  v , , L  

" : r "

comments  deerned necessarv

Anc i l la rv  Studres

Var icus  sa , 'np les  o f  a f t r fac ts  so i l s .  and  c rgan ics  w i l l  be  sen t  t c  ou ts ide  labs  fo r  ana l lus rs
-Qarnn loq  n f  r -h2p ;sd  wood  w i l l  be  sen t  to  Be ta  Ana ly t i ca l  fo r  'C  da t ing  So i l  samp les  w i l l  be  sen t
lo  Pa leo  Research  lns t i tu te  fo r  po l len  iden t i f i ca t ion  and  coun ts  and  rnac ro foss i l s  A  se lec t ion  o f
s ione  toc ls  w i i i  a l so  oe  sen i ' r c  Pa leo  Researcn  ins t r tu te  fo r  p ro te rn  res ic jue  ana ivs rs  i f  neec jeC
po l len  washes  f ro r r t  g rour rds tone  w i l l  a l so  be  sen t  the re

ANAL YS I  S

Qascrrpt ive A.nalysrs c l  Ar l i tact  Classes

Daia  cc l iec tec  f ror r ,  each ar t r fac t  sub-assemblage ( l i th rcs  ceramrcs fa 'ur ra i  mater ra ls  e tc
wr l l  5e  s . r l Jec tec  t c  a  oescnp t r ve  s ta t i s t i ca t  ana lys ts  to  de f rne  i t s  bas rc  pa ramete rs  The  descnp t r ve
anarvsrs  vv l l ;  r ;e r ' rSrs t  c f  c le ter rnrnrng counts  anC percentages o f  varous a . l r fac t  tvpes amonE type
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vanab t l r t y  and  genera l  cescnp t rons  Of  course  each  c lass  o f  a f t r fac ts  has  un tque  charac te r i s t r cs
t h a t  r e q u r r e  a c l d i t r o n a l  a n a l ' / s r s  i h e  r e s u l t s  c f  t h e  d e s c r r p t r v e  a n a i y s r s  w r l l o e  e x a n r i n e C  i n  r e g a r C s
i c  t h e  h v r l t l t n e s t r s  l ' r I o o r r S t r . d  r l i  l f - 1 1 5  r e s e a 1 C h  r i e S r O n  a S  w e l l  a s  a n v  o t h e r  n a i t e f n i n Q  e V l O e n i! ! / L ' i " ' ' ] t - " - ' - Y g ' ' - Y v . . ' " ' H

Histor rc  Ar t r fac t  Ana lyss

In  order  to  adcJress the spec i f rc  research quest rons r t  rs  necessary  to  co l lec t  qua l r ta t t ' ;e  and
quant r ta t ive  data  on the ar t i fac ls  compr is ing the t rash durnps and to  organ ize th is  da ia  o 'v  nneans
of  a  rnethcd that  a l lows a  s tan,Jardrzed procecure for  both  character iz tng anC estab l ish ing a  ccntext
o f  assoc ia t ron wr th  a  oe lod propef tv  and event

There  a re  th ree  nas ic  k rnc is  o f  Ca ta  tha t  can  be  der i ved  f rom an  ana lys is  o f  h i s to r i c  a r t i f ac ts  The ,v '
are

Maker  marks  and  t race r ra rks
Tlre technology of  the art i fact
Aspects  o f  loca i  and nat icna l  hrs tory

Wi l l rams anc i  H iggs i  1  998,  Appendrx  2 ;  have ccnvenient ly  summar ized the in for rnat ion that  hrs tor tc
art i facts orovide

Maker  marks in fornr  us  about  an ar t i fac t 's  manufacturer ,  wh i ie  t rademarks usua l ly
descr ibe the contents  o f  a  conta iner  or  the technology o f  manufacture .  Both  types o f  marks
prov ide in for r ra t ion on fur rc t ion,  and date  and c i ty  o f  manufacture .  Whi le  some companies
reg is tered formal  t rade marks,  o thers  served as in terna l  ident i f i ca t ions (prcduct ion p lant
codes,  dates o f  rnanufacture .  or  un ique company marks)  or  as  adver l is ing.  The technology
of the ai l i fact  can also provide clues about date and place of manufacture. Art i facts of ten
ref lec t  loca l  and nat iona l  h is tory  and governmenta l  regu la t ic lns ,  inc ludrng loca l  p lace or
s tore  names events  a f fec t tng indust ry  or  laws regu la t ing use or  labe l ing.

By c lass i fy ing t f re  ar l i fac ts  that  compr ise a  h is tor ic  t rash dump or  scat ter  in  a  s tandard ized
manner .  bas ic  in format ior i  about  date  and p lace c f  manufacture  is  obtarned fac i l i ta i ing  fur ther
ana lys is  Fur thermore a  rneans o f  es tab l ish ing assoc ia t ion wi th  a  parent  s t ruc ture  is  obta ined
oased on any tempora i ,  funct rona l  and a lso spat ia l  a f f i l ia t ion In  thrs  ins tance,  the scat ters  are
character ized t ly  funct rona l  and tempora l  d ivers i ty .  and a  spat ia l  p rox imi ty  tc  the town *s i te .
Therefore  i t  rs , 'nost  l i ke ly  that  tney represent  communi ty - leve l  d iscarc i  expected for  a  landf i l l  o r
Cump s r te

Accord ing to  Sprague (1980:  252) .  ' funct ron is  the h ighest  and most  product ive  bas is  for  s i te
ana lys i s '  W i th  tn i s  i n  rn ind  Sprague  (1980)deve ioped  an  a r l r f ac t  t ypo logy  tha t  has  been  i v i de l y
employec in  the ar l r fac t  c lass i f ica t ion o f  western  U S h is tc r ic  s i tes  Wrth in  th is  typo logy ar t i fac ts
are  ass igneo to  one o f  e ight  rna1or  c lasses o f  i tems Personal  l tems;  Domest ic  l tems:  Arch i tec tura l
I tems:Transpor la t ron- re la teC l tems,  Comnrerce and Indust r i r - re la ted l tems.  Group Serv ices Grcup
Ri iua l  l te rns  and L- ,nknovvn lUnc lass i f ied

Once lhe indrvrc lua i  ar t r fac ts  have Deen ascr ibed a  funct iona l  ar rd 'or  tempora l  a f f i i ia t icn  the
data  rs  then ana lyzec tc  de ier rn i r re  how ihe assernb lage o f  i tems re ia ie  to  one anotner  that  is
i^nov ing i rorn  an ind iv rdua l  ar t r fac t  typo logy to  an assemblage character rzat ion As Gould  (  1998 )
s ta tes  S ince the Sprague schenre is  or rg ina l ly  centered upon a  not icn  c f  a  s ing le  ar t i fac t  s
funct iona l  a t t r ibu tes .  i t  does mai<e sense that  when consrdered a t  the assernb laqe ieve l  aoorecated
act iv i t ies  are  ident i f ied  "

1
2
{
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T i ie  p re r r i l se  ne ie  rs  tha l  s rm i la r r t res  and  C i f fe rences  in  be l - rav rc r  spa t ia l  con f igu ra t ion  and  o r
te r rpora i  a f f i n r t y  :es ,J t t s  i l  c rJ r iespor r0 lng  s rn r r la r i t res  c r  C i f fe rence  rn  the  f requencres  c f  c iass i f rec
i te i ' ns  l -he re fo re  one  ts  ?ssen t ra l l v  l rnKrng  par t rcu la r  con f igu ra t ions  o f  a r t i f ac ' r s  w i th  par t i cu ia r
a s p e c t s  c f  l e n a v l o r  t f ^ r a t  a r e  r n  t u r n  d e t e r m r n e d  b i , p a r i i c u i a r  c u l t u r a i  c r  s o c r a i  r n f l u e n c e s

R E P C R T I N G  R E S U L T S  A N D  D I S S E M I N A T I C N

A ora i i .  repon  Ce ta r l r r rg  t f re  p rc lec t  the  ana lyses  an i  ccnc l r l s tons  i v i l i  be  s r , rbmr t ted  to  U ta l ^
Drv rson  c f  C i l  Gas  a r rd  f l i n r r rg  (DCGM)  fo r  rev iew Upon  rece iv ing  rev iew and  co rnments  f ron r
D O G N 4 .  a  i r n a t  r e p o n  w i i l  b e  p r e p a r e d  r n c o r p o r a t i n g  a n y  c h a n g e s  A  f i n a l  d c c u m e n t  w r i l  D e
produced  and  subrn r t teo  to  DOGM and  the  S ta te  Hrs to r i c  P reserva t ion  C f f i ce

CU RATION

Al l  arcn iva l  and cu i tura l  rnater ia ls  co l lec ted or  produced dur ing the pro lec t  s  data  recovery
progrann wi l l  b ,e  subrn i t ted tc  the Utah Museum of  Natura l  H is tory  Universr ty  c f  Utah.  Sa l t  Lake Ci ty
I  l i  r l - .
L - / r d l t .
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- /o r rss ieac tng  t r i  Anzcna  1862-1940  A  Gu ide  to  S iuCVtno  Eva lua t ing  anC
Freservnrg Hrsto r tc  Hcmesleaos State Hrstonc Preser i , ,a i lcn Cf f ice Ai" tzona State
Parks Tuc:sor^r
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Thornton M ano K Montgc lmer y
2C05 Cut tu ra l  Resource  lnven to ry  o f  the  Coa i  Ho l tow Pro lec t  Coa l  Searn  Dr i l l  S i tes  in  the

A l to r i  A r r rpn i thea te r  Kane  Cour r t y .  U tah .  Montgomery  Archaeo log ica l  Consu l tan ts
l l oab  U tah  Pro iec t  No  U-05-MQ-0346b ,p

f r n n s  R  i, , Y Y "

I  Y V C Hotocer ie  Archaeology Near  Squaw But te ,  Canyorr iands Nat iona i  Park ,  Utah
Select ions f rorn  the Div is ion o f  Cu l tura l  Resources No 7 Nat iona l  Park  Servrce
Denver

T rpps  B , -  AD  L -aFo r rd .andR IB i rn i e
1996 Cuiturai  Resource lnvest igat lons

Canyoniancs [''lational Park Utah
Parx  Serv ice.  Denver

near Whr le Crack.  !s iand- tn- ihe-Sky Dist r ic t .
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A i l ts tu,y  of  Arr : ' t ' taeotogrcai  Tt toughf  CarnbrrOge Univers i t ;v  PreSS Cambrtdge

and  R.A  Thcr r rpsor r

Archeoicg 'y ,  o f  the Dead Raven Sr te Report  prepared for  tne Kane County
Cornmrss to r r  i n te rsearch .  Cedar  C i t v  U tah

An Arc l . ,aeo iogrca l  S r r rvey  o f  1C Proposec  Exp lo ra to ry  t /Va te r  We l i  Dr r l l  Ho le
' - c c a t t o r r s c n l r r e \ A l i r g a r e t T e r r a c e K a n e C o u n t S r U t a h l v { u s e u r n o f N o r t h e r n

Arzorra Depar. t rner- r t  o f  Arr thr -opotoqy ,Ar izona Repor i  No r i -86- l . l i -279Dp



, , f u e a v e r  D E  a n C H u r r l e v
198€ ,  A i :  A i -chaec iog tca l  Survey 'and  l v lon r to r rng  o f  N i r ie  Tes t  P i t  Loca t ions  and  Access

Rcu tes  f c r  - r tah  in te rna t tona l  Inc  A l ion  Coa l  F ie ld  Kane  Coun tv .  U tah  l i , 4useum

l f  No(ner i - r  A lzuna  Depanrnen t  c f  Anrh rcpo lcg ; , '  A r t zona  Repcr t  No  U-86-N l -

i864b

i 9 b / A n  A r c h a e c t o g r r r a i  S u r v e y  o f  A u g e r  B c r i n g s  a n C  B a c k h o e  T e s t  P r t s  f o r  U t a h
in te i ' r ' i a r : c i ' i a i  r r i c .  A l ton  Ccar  F re ld  Kane  Coun ty .  [ - t tah  l v luseum c f  Nor the rn

Ar rzona  Depar lment  o f  An th rcpo tcgy  Ar rzona  Repor t  Nc  U-87-N l -0856b

West fa i i  D  A
1  9 8 7

/Vestfai i  D A
1  g B 7

T n e  P r r r e n u t  S r t e  V r r g r n  A n a s a z i  A r c h a e o i o g y  o n  t h e
Nor lhvues te rn  Anzona  Cu l tu ra l  Resources  Ser tes  Nc  4

Managenren t  Phoen ix  Ar i zona

' v !  E  D a v i s .  a n d  E  B l t n m a n
Greer r  Sp l ing  An  Anasaz i  and  Sou thern  Pa lu te  Encarnpment
Basrn cf  Utarr  Bureau of  LanC Manaqernent-Uiah Cul tura l
Nunrber '21

K a n a b  P l a t e a u  o f
Bureau  o f  Land

' n  t n o  Q t  G o n r n o
i l  I  L r  r v  v L .  v v v r v v

Resource Series

Wi l l i ams  C  f /  and  H iggs  A  S
1998 A.ppendix  2 '  Barnet te  Pro lec t  Trademark iMaker  t \4ark  Cata log.  ln  H is tor tca l

Deve lopmenr  o f  the Chena River  Waier f ront ,  Fa i rbanks,  A laska:  An Archaeolog ica l
Perspect ive  eCi ted and compi led by Peter  N ' !  Bowers  and Br ian L"  Gannon,  CD-
RCM AlasKa Depanment  o f  Transpor ta t ion and Publ ic  Fac i l i t res .  Fa i rbanks
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NAlv lE Ker t l ' ' ,  - . l  t lg r l tg f  rner \

A D D R E S S =  O  B o x  2 1  9
l loao Utan  845 '3 'z
r435 r  259-5764
K fnor lgornr v@ rrL)nta rcn corn

E D U C A - , C r l r  1 9 7 4  A . A  ! d r n o n c s  C o r n n r u r r r t ' u  C o l l e g e
1  9 7 6  B  A , t e s t e r r r  r / / a s h l n g r o n  J n r v e r s r t y '  q A n t h r o p o i o g y r
1  979 ! ' v l  A  r iVes ie r r r  Washrngtor ,  u ln rvers i l y  ,Arcnaeo logy ,  Antnrcpo logy

D R C I  F  S S  i O \ A I -  C R G A N  i Z A T  i C N S U t a h  p r o f e s s r o n a l  A r c n a e o i o g r c a l  C o u n c t l
S n c r e l r ,  f n r  A  r T r a r r a e n  A r n h e r : r - r l n n rv W v l C r y  l V l  r - \ r r r t r ; r  l L , O l  t  r 1 l  U i l O g \ J l f . , V y

P R O F  I S S I C N A i  L X P E R , I  E N C E

1 ' y 9 6  .  P r e s e n i

I  9 8 3 - 1  9 9 6

1 984-1 996

1 9 8 1 _ 1 9 8 3

Prrncrpa i  i r t ves t rga tor  \4cn tgornerv  Archaec iogrca l  Consu l tan ts  Moab Utan
, n  t n a f g e  c f  w r r t r r r g  t e c h n r c a i  p r o p o s a l s  a n C  r n t t t a t t n g  a r r d  d i r e c t r n g  a l l  c u l t u r a l  r e s o u r c e
J r o J e c t s .  R e s p o n s r o l e  i o r  e n s u n n g  t n a t a l l p r o j e c t s  c o n d u c t e d  b y  i n e  c o r t p a n y  m e e t  r e q u r r e J
s tanoarcs  fo r  conrp l la l rce  w i ' , .h  federa i  and s ta te  leg is la tu re  per ta in ing  to  cu l tu ra l  resources
fc  Cate  ne  has  dr rec ted  over  500 pro lec ts  to  comple t ion  on  s ta te  federa l .  anc  pr iva te  lanos

e r r n q r r l t r n n  P r n i c c t  A r c h a e o l o g t s t ,  S a g e O r u s h  A r c h a e o l o g i c a l  C O n s u l t a n t s .  O g d e n .  U t a l - r .' ' " ' Y  '  ' " J "

permi t teo under  Sagebrush to conduct  cu l tura l  resource invest igat ions (survey.  test ing and
excava t ion )  on  federa l  and  s ta te  lands  in  the  Grea t  Bas in  (U tah  and  Nevada)and  Co lo rado
Plateau iLJtah Coloradc and Arrzona)  Responsib le for  pro lect  p lanning and coordtnat ior r
superv isron o i  f ie io  crews s i te  recordat ion NRf- ' iP assessrnents.  data analys is  and repor t
p repara t ion .

Cor-rsu l t ing Pro ject  Archaeologis t ,  Abalo Archaeology,  Bluf f  ,  Utah.
Permi t tec unOer Abajo to  per form cul tura l  resource investrgat ions (survey,  test ing
excavat icn )  on feoera l  and state lands in  the Utah.  western Coiorado and nor thern Ar tzona I
R ,espor ' s rb re  io r  p ro jec t  p lann ing  and  coord rna t ion  technrca l  p roposa ts ,  superv is ton  o f  f i e td
- rews  s r re  recorda t ro r l  a r rc  NRHP assessr r ren ts .  ca ta  ana lys rs  anC repo(  p repara t ton

Sta f t  Arcnaeo log ls t  Arcneo logrca l  Env i ronmenta l  Research
Ccrpcra t ro r r  (AERC7 Bount l fu t  J rah .  Per rnr t ted  ( federa l  a r rd  s ta te )  to  supervrse  c r . . , l tu ra t
r ^ . , \ , , . r \ .  n i  A . ' r , . 2 t r r r n { ' q , r r r \ , a r ,  a r l N  e x c a V a t i o n l f n  t h e  G r e a t  S a S r n  a n O  C O l O f a C j O  P l a t e a u;  e ) u u t  r - u  r t  t v  u J t , t ' -

; ;;;;;;' ;, il ;;;;' ; ;;;o r"a'piica uc u I ru ra i a re a s
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S e l e c t e d  P r o l e c t s  w i t h  T e c h n i c a l  R e p o r t s  a n d  P u b l i c a t i o n s :

I , r l611ig3mg; 'y K.

20C5 Cut tu ra ,Rescurce  i r rv 'e r r i c lv  c t  EOC Reso, , rces  Inc  s  Fr i ,e  p ropose,S \ \e i i s  C\A/ rJ  F662-A C\ r r i . ,
# 6 6 : ' - 6  ; 1 r r f l  F a s i  C l ' r a p r t a  s i - 5  t 2 - 5  a n c  t 5 - 5  r r  U r n t a h  9 9 ; n i V  r i i a h

V lor ' i l gcnrery  K
2 C A 4  C u i t u r a l  R e s o r - , r c t  i r r v e l l o n r . o f  S r l i  3 a , ' r e t t  C o r ' p o r a t r o n  S  P r o p C S e O ' 1 ,  u n r 5 i e w e e c i  U n i i s  p i  4 - ^ , 7 - " ' 5  2 ^ ,

*  t  6 -  i  7  1  5 - 2 i  i 9 - " , 8 - ^ t 5 - ' 2 . 1  a r c  *  i - - 1  9  - " ' 5 - 2 1  W e t l  - c c a t i o n s  U i n i a h  C c . i n i y  U t a n

f v l o n t g o m e r y  K R  a n d D :  S h a n k
2004 Cu l tu ra i  Resource  inver r lo r -y  fo r  Utah  Depar tment

- 3 C 7 ,  . R e r ' e c r i r t a t t o n  P r o l e c t  E a s t  o f  M o d e n a  ! r o n
sf  Transpor tat ron s SR 56 Br- ioge (Sl ructure CC
County 'J tah

r  ^ ^  1 1 ^ r n a , n + i 1 1  q  P r o n o s e c J  O i i  a n d  G a s\ l d ) ' v U I  i J U l d i l L r t t . )  r  t \ J P U J U U  \

r  r i n r - , h  i r  r n r r ,  r l t a l - r  R p n o r t  l . v n  U - C 3 - M Q -u l r l [ d l i  U U l t l r Y  v r . O l l  ; \ g P \ J l t  i Y U

M o n t g o n r e r y  K  a n C S  K r n n e a r - F e r n s
2004 Cr r l tu ra i  R .esource  Survey  o f  Br l l  Bar r -e t t  Corpora t ro ' - ,  s  Cedar  Carnp3D Se ismtc  Pro lec t .  , J rn tsh  anc

G r a n d  C o u n t i e s .  l t a h

Elkrrrs,  I \4 and K lv4cntgcrr tery
2004 Cu i tu ra l  Resou. 'ce  B loc t .  t r rven tc ry  o f  r . - , l te  Tr iba t

FNR r -LC Ducnesne County  Uta l ' r
L a n d s  r n  S e c t i o n s ' 1 9  3 0 .  a n d  3 1  o f  T 5 S  R 5 W f o r  U T E

Mrst ik ,  J  a r - rdK Montgornery '
2A04 Cu l tu ra l  Resource  in ' ;en lo rv

County.  t - . ' tah

lVh i te f re ld ,  A  and K Montgomery
2004 Cu l tu ra l  and Foss t i  Resource

cf  Divrs ion of  V/ i ld l i fe  R,esources Consunrers Road Parcels .  Carbon

iunc t ion  Kane  Coun tv  U tah

t\4 and K R l t4ontgorlery

inven to ryA long  US H ighway  89  and  S ta ie  Rou te '14  Near  Long  Va l ley
STP-OOB9(86)1C4

Cu l tu ra l  Resource  Inven to ry  For  lhe  U tan  Depanment
Carbon County Utah Report  Nc U-03-N4Q-0320s

Class  1  Exrs t rng  Da ta  Revrew o f  Encana  O i l  a r - rd
Deveioprr renr  Area rn the K.ennecy Wash ,Regron ot
7 5 2 b . s  p

^ { ' l - . + ^ c n - \ r t ^ + ' n  n  C  i  l Q  A  H O l 6 p p  l n + n r n h  - ^ n . .
U i  '  l d l l S l J U l  L d t l u l  r  J  J U  u ,  I  t E r i . / s r  ' r l i ' t i l  U I  l d l l V s

Fix i r rs
2rJ03

2 0 0 3

lt4ontgornery i .A arrd K F, i ' /ontgornery
2003  u tan  Depar t rnen t  o f  T ranspor ta t ion  s  S ta te  Rou te  10  fVudCy Creek  Br idge  Rep lacernen t  Cu i tu ra i

Resource  inven to rv  Ernerv  Coun ty  U tan

Elk ins  l i4  and K R Montgomery
2 0 0 2  C u l t u r a l  R e s o u r c e  i n v e n t o r y  c f  U P & L  P a c i f i c c r p  C a m p  W i l l r a r n s  T o  F o u r  C o r n e r s  3 4 5 k v  P o w e r  L t n e

* i a n  J u a n  C o u n t v  U t a n

ElKrr ,s fv1 en0 K R. Moi-r tgomery
2 0 0 2  C u l t u r a i  R e s o u t c e  t n v e i r i o r - y  r : f  S e  v e .  S : i s r n r c  L i n e s  r o r  t n e ' v e r i t a s  U l n t a n  S e r s m r c  P r c l e c t  U t n t a h

Cc ' ln tY  i ) r 'an

20A2 C ' t t t l ra l  R ,esouIce  i r r '€n tory  o f  tne  Emer-y  Te ieco in  s  t r rber  Cpt rc  L rne  Setweer r  the  
- [o 'wns  

o f  P : ' r ; ,3

an i  re lper  Car -bor r  Ccu i - r ty  i J tan
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K.;rrf l€?t '-Fer-rs S ano K R iVlcntggl-1-1gpy
2012 Cul tura i  Resc,- r rce and Fcssi l  inventor ' , ,  o f  Utan DeDart r :ent  of  Transp,cr ta i ton s SR-95 \4/estu,ater

Can , i , s r .  Rea i ignn ien t  San  Juan  Coun tv  U tah .

N4ontgornery . j  and K R I 'r4cntgonrery"
20C '2  U tan  Depar tme; : t  o f  T .anspona t ron  s  S la te  Rou ie  1 f  l v luocy  C .eek  B ' ' i c jge  Repr 'Saa ten ' r  Cu l t ; ' a i

Resource  lnven ic rv .  E rnerv  Coun tv  U tah

lv ion tgor -nery  KR andS Ba l l
2Oa2 Cu l tu ra l  Rescu i ' ce  Inven io ry  o f  i n ianC Resources  760-Acre  Parce l  i n  Te l , vxsh ip  8S.  Range  i6E .

Sec t ion  24  aad  Townsh ip  8S Range  i7E .  Sec t ion  19  Duchesne  Coun tv ,  U tah

Raney A.  and K.R.  iv iontoo, 'nery
2002 Cul tura l  Rescurce Inr" ,entcry of  the Drx ie Escalante 138kV Power L ine Pro]ect .  \ \ashrngton County

Utah

l ' lontgomery K.R
20C1 Cul tura l  Resource Inventor ies of  4OO Acres in  the Wei ls  Draw anC Far iet te  Bench Local i t ies for  In land

Produc t ion  Company  Duchesne  Coun ty  U tah  Montgornery  Archaeo log ica l  Consu l tan ts

2001 Cul tura l  Resoui 'ce lnventor ies of  20 Wel l  l -ocat ions.  Access and Pipel ine Rcutes in  the Wonsi ts  Val lev
Oi l  and  Gas  F ie ld ,  U in tah  Coun ty ,  l - J tah  For  Shenandoah  Energy ,  Inc ,  Mon tgomery  Archaeo log ica l
Consu l tan ts .

Mcn tgomery .  K .R  anC S  Ba l l
2001 Cul tura l  Resource lnventory of  the Moore Road (County Road 1612)  Emery County,  Utah.  Preaprec l

for  the Utah Department  of  Transporat ion under  contract  wi th  JBR Envi ronmenta l  Consul tants
Montgomery A.rchaeologtcal  Consul tants

2OO1 Cul tura l  Resource Inventcry of  the Garkane Power l ine Between Mount  Carrnel  Junct ion and Zion
Nat ionai  Pai 'k  Kane County,  Utah.  i r lontgomery Archaeologica l  Consul tants

lu4cnrgomery,  J ,A and K.R Mcntgomery
2OO1 Cul tura l  Resource Inventory of  Bonnevi lee Fuels  Corporat ron s Wi l lo i ,v  Creek Pipei lne Uintah County

Utah.  Montgomery Archaeologica l  Consul tants,

Elk ins M.  and K R l t lontgonnery
2OA1 Cul tura l  Resoui 'ce Inventory of  Ci i izen Communicat ions '  F iber  Optrc  L ine Along SR 174 t t4 i l larc l

Courr ty .  Utah l ' '4ontgcrnery Archaeologica l  Consul tanis

E lk ins  M and  K .R,  Mon igornery
2001 Cul tura l  Resour 'ce Inventor5r  for  the utah Depart rnent  of  Transpor tat ion s US 89 ln tersect ion

lmprovement  Near Big lVater  Kane County,  Uta l r .  I t ' lontgomei 'y  Ai -chaeologica l  Consul tants

Patterson. -t i and K R, l 'r,4cntgor^nery
20Oi  Cu l tu .a l  Resource  lnven tc ry  o f  the  Qu i t chupah  Cca i  HaJ l  Rcac  En ie ry  anC Sev ie r  Co ' - tn t ies  U tah

Mcntgoinery Arcnaeolog ica l  Consu l taats

i lonigonrei-y K R,
2CC0 Arcf ,aeologica i  Daia Recovery at  a  Prehrstcnc Quarrv tsr te  5RB790'42r in  i  669 ' )  1n Hel is  Hole Cantrcn

R, i c  b lanco  Coun t -v  Co io ; ' aCo t r l on tqcmerv  Archaeo log ica l  Consu l tan is

I 'v4cntgomery-  K.R anC S Bai l
2000  Cu l tu ra l  R .esource  inven to ry  c f  l v ' l a ra thon  O i l  Comoanys  n jC  Dr i l l i ng  F togram rn  Cas t le  Va l iey

Carbon County Utah lv lontgornery Archaeoiogrcal  Ccnsul tants
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N4onigomery K R and J A l ' /ontgornerv
2AL,C Utar  Department  of  Transpor tat ron s ln terstate 7- i

Resource  Inven to i ' y  Enre ry  and  Carbon  Coun t tes
to  Pr ice  Sta te  Rcr - r te  1C Pass ing  t -anes  C, . r l tu ra l
l -J tah  Montgcnre ly  A . rchaeo log ica l  Consu l tan ts

2O0O Cu i tu ra l  Resource  lnven to ry  and  Eva lua t i ve  Tes t rng  o f  U tah  Depar tmer t  o f  T ranspor ta t rcn  s  L  S  i  9 i
whi te f i4esa Amendec R' ight -of -way Access Pro lect '  San - luan count5 '  Utah lv icntgcmer i '

A rchaeo loq ica  i  Co isu  l tan ts

Montgomery K R
l  ggg  Cu l tu ra l  Resou i ' ce  lnven to ry  o f  the  P la teau  s  Wi l l ow Creek  M ine  P ipe l ine  Ga iher rng  Sys te rn  Carbon

County Utah i t /ontgomery Archaeologica l  Consul tants

lggg  Cu l tu ra l  Resource  lnven to ry  o f  Coas ta l  O i l  and  Gas  Corpora t ion  s  Ten  We l l  Loca t rons  rn  ihe  Park
Mounta in  Area .  R io  B lanco  Coun ty  Co lo rado  Montgonre ry  Archaeo log ica l  Ccnsu l tan ts

Montgomery,  K R and J.A.  Montgornery
lggg  Cu l tu ra l  Resource  lnven to ry  A long  Sa l ina  s  Ma in  and  S ta te  S t ree ts  Sev ie r  Coun ty .  U iah

Montgomery Ai 'chaeologica l  Consul tants.

Montgomery K.R. .  J .A tv lontgomery and S.Kinnear-Ferr is
lggg  Cu l tu ra l  Resource  Inven to ry  o f  the  Ernery  Te lephone  F iber  Op t i c  L i r re  Fer rcn  t c  Emery  Emery

County,  Utah Montgomery Archaeoiogica l  Consul tants.

l '4ontgonnery.  J ,A. ,  and K.R.  Montgomery
l  ggg El ig ib i l i ty  Test ing at  S i te  42Cb1302,  Carbon County,  Utah,  Montgonrery Archaeologrcal  Consul tants

Montgomery ,  K .R .
iggg Cul tura l  Resource Invento i ' ies of  Coasta l  Ci l  and Gas Corporat ion s Douglas Creek Uni tWel ls  #57

#69 and #70.  Rio Blanco,  Colorado Montgomery Archaeoiogica l  Ccnsul tants

Montgomery ,  K .R .
i  ggS Data Recovery at Site 42Em2423 1 for the Proposed Cottonwood Creek lVater Treatment Piant in

Emery County.  Utah.  Montgomery Archaeologica l  Consul tants

Montgornery.  K.R. .  and J.A.  Montgomery
1gg8 Cul tura l  Resource lnventory of  the Bryce Canyon Foster 's  Development  Parcel  Garf ie ld  Countv

Utah Montgornery Archaeologica l  Consul tants.

1998  cu l tu ra l  Resource  Inves t iga t ions  o f  the  Joe  w i l son  ca r ) ' on  Prpe t ine  San
Montgomery Archaeologica l  Consul tants

1998  Cu l tu ra l  R .esource  inven to ry  o f  the  Gob l in  Va l ley  Mate r ia l s  P i t ,  Emery  Coun ty
Archaeo loq ica l  Consu l ta  n ts .

1 . , ^ ^  / 1 a , , a t r ,  I  l + ,J u a n  u o u n l y  u t a n

U t a h  M o n i g o m e r y

Montgomery  J .A . .  and  K .R Montgornery
1998  Cu l tu ra l  Resource  lnven to ry  o f  the  Jack  Spr rng  VVate r  L ine  p ro iec t  San  . . j uan  Ccun ty  U tan

Montgomery  Archaeo log ica l  Consu l tan ts

l  ggB CLr l tura l  Resource inventory of  t f ie  Wel l rngton Canal  l r r rgatron and \ l ia ter  Conservat ion Pr"o lect

Carbon Countv.  Utah l lontgonrery Ai 'chaeologrcai  Consul tants

h 4 o n t g o m e r y  K R  a n c J A  M c n t g o r n e r y
1997 Cul tu 'a l  Resource Inventory and Sr te Test ing of  ihe Cct tonrn,o, :C Creek Water  Pro ject  Ernery Count-v

rJtah ! \ , ' lontgonrery Archaeologica l  Consul tants
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M c n t g o n i e r v  K R  a n c i A  l i 4 o n t g o m e r y
i  997  Cu i tu ra l  Resc , - t r ce  rnven to ry  and  Eva lua t i ve  tes t ing  fo r  the  Wi l son  Arch  Fower  , - i ne  Pro lec t  San  Juan

County  U tah  N4on tgor -nery  Arcnaeo logrca l  Consu l tan ts

i997  Cu l r i ra t  Resource  lnven to ry  o r  the  Emery  Te lephone  Companys  Green  Rrver  t c  Crescen t  Jun l i i o r r
F rber  Op t i c  L ine  Grand  Coun ty  u tah  l ' , 4on igomery  Archaeo log ica i  Consu l tan ts

iggT  Cu l tu ra i  R .esource  Inven to ryo f  the  MoabAr rpor t  t c  Crescen iJunc t i cn  F ;ber  Cp t i c  L ine  GranC Coun iy
Utah fv4ontoonrerv Archaeoloqica l  Consui tanis

f ,4ontgornerV K R. . .  and J.A.  l r4ontgomery
1996  Cu l t r r ra l  and  Pa leon to log ica l  Resource  Inven to ry  o f  U tah  Depar t inen t  o f  T ranspor ta t ion 's  U  S  191

Lane  Add i t i on  and  Dra inage  Easement  fo r  the  Kane  Spr ings  Wash  Br idge  Rep lacenren t  P rc lec t  San
Juan County,  Utah Abalo Archaeology

1996 Cul tura l  Resource Inventorv and Evatuat ion of  Utah Department  of  Transpor tat ion 's  Morr-ncn Tank
Wash Br idge  Rep lacement  Pro jec tA long  U S  191 .  San  Juan  Coun ty  U tah  Aba jo  Archaeo logy

Montgonnery.  K.R.
1996 Evaluat ive Test ing of  S i te  42Gr2556 a long Tusher  Canyon Road (CRi26)  Grand County.  lJ tah

Abalc Archaeology

Y/  E .  Dav is  and  K .R.  Montgomery .
1996 Si te 42Sa22396:  A Prehis tor ic  Hoe Procurement  Si te

Utah  U tah  Archaeo loqv  1996 .
on  B ig  Bench ,  Sou thern  San  Juan  Coun t ' y '

l /or r tgomery K,R. ,  and J.A.  Montgomery
1995 Cul tura l  Resource Inventory of  Paci f icorp iUtah Power 's  Proposed 345 kV Transmtss ion Ltne Green

Rrver  to  Grand Junct ion Sect ion,  Grand County Utah and Mesa County.  Colorado.  Volumes I  and
l l  Aba jo  Archaeo logy .

[ /ontgomery K.R
1995 Cul tura l  Resource Inventory and Evaluat ive Test ing for  Utah Department  of  Transpor tat ion 's  State

Route  18 :  S t  George  to  Snow Canyon .  Wash ing tcn  Coun ty  U tah  Aba lo  Archaeo logy

Mcntgomery ,  K .R . .  and  J .A .  Montgomer ' /
1994  Cu l tu ra l  Resource  Inven to ry  and  Eva lua t ion  o f

V/ash Br idge Replacement  Pro lect  a long U S,

1994  Cu l tu ra l  Resource  lnven to ry  and  H is to r i ca l
Transpor tat ion 's  SR-260,  Sevier  County.  Utah

Utah Department  of  r ranspor tat ion 's  Mormon Tank
' , l 91 .  San  Juan  Coun ty  U tah  Aba jo  Archaeo logy

Reconna issance  Survey  fo r  U tah  Depar tment  o f
Abalo Archaeology

l '4ontgomery K.R,
1994  Cu t tu ra l  Resource  lnven to ry  o f  U tah  Depar tments  o f  T ranspor ta t ron 's  La  Sa l  Junc t ion  road

rmprovernen t  p ro jec t  a long  U S  191  and  SR-46  San  Juan  Co  Utah  Aba jc  Archaeo iogy

fv lontgomery.  K R and .1.A.  Montgomery
1993 i .J tah Departnnent  of  Transpor tat ron 's  s tate Route 31 Fluntrngion Can'yon Pro ject  Arc l raeoiogrcal

Excavat ions at  S i te  42Enn2109 and 42Emr2095.  Enrerv County [ . i tah Ana;o Archaeoiog,v

\ ' l on tgonre ry ,  K  R .
'1 '393  Cu l tu ra l  Resource  lnven to ry  anC S i te  Tes t ing  f c r  Whr te  t v lesa  San i ' . ' a rv r -anCf i i l  rn  San  Juan  Coun ty

Utah  Aba lc  Archaeo logy
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\ 4cn tgomer "y  K  R ,  and  J  A  Montgomery
jgg2  Cu i t r , l ra l  Resource  inven to ry  and  Ev 'a lua t ion  o f  the  U tah  Depar tment  o f  r r -anspor ta t ron 's  S ta te  Rcu le

14 Corr idor  between Mi leposts O 6 anC E 5 l ron County LJtah Abajc Ar"chaeclogy

\4ontgomery K R. and J A f '4ontgomerY
lgg2  Cu l tu ra i  Resource  t r ven to rv  and  Eva iua t ion  o f  Gar f ie io  Coun tys  johns  \ /a l l ey  Road  lmprovement

protect  State Rcao 22 SurveyCci ' r rdor  between l r / ' leposts 12aC arrd 16 58 Garf ie id  Countv Uts l^r

Atraro Arcnaeclogy

\4ontgcrr rerv K.R,
lgg1 Cul tura l  Resource Inventor ies of  Utah Depart rnent  c f  Transpcr tat ion 's  Cr i 'c iev i l ie  ic  iunct icn State

Rouie 89 and State Route 62 Pro iect  Areas Piute County.  tJ tah Abajo Archaeology

Montgcmery K R
1gg0  Cu l tu ra l  Resou i ' ce  Survey  o f  a  Go ld  Mrne  Near  Soup  Rock  San  Juan  Ccun ty  U iah  Sagebrusn ,Ar -

chaeo log ica !  Consu l tan ts

lggg Cul tura l  Resource Inventory of  the Proposed Utah Depar i rTrent  of  Transpor tat ron 's  Di rb inkev Ficad

Mater ia ls  Pi t ,  Grand County,  Utah Abajo Archaeology

Montgomerv,  K R.
1g89  Cu l tu ra l  Resource  inven to r ies  and  Eva iua t ions  c f  the  U tah  Depar tment  o f  T ranspor ta t ton  s

Inforr -nat ion iView Local i t ies a lcng State Route 313.  Grand Countv '  Utah.  \ba jo Archaeclogy

l  gBB Cul tura l  Resource Inventory of  the Propcsed Utah Depart r r ,en i  o f  Transpor tat ion 's  Sagebrush Bench

Mater ia ls  Pi t ,  Emery County.  Utah.  Abaio Archaeology.

Montgomery ,  K .R . ,  and  J .A .  Montgomery
1g8g  The  Archaeo logy  o f  the  Recap tu re  Dam P ipe l ine  Prc jec t  Phase  I  San  Juan  Ccun ty  U tah  Aba lo

Archaeology.

1g88 Archaeologica l  Test ing for  Utah Department  of  Transpor tat ion at  S i te  42Em1876:  In terstate Htghtvay

70,  Cast le  Val ley tc  Beyond l r ,4uddy Creek Segment  Emery Ccunty,  Utah Abaio Archaeoiogy

i98B Archaeo log ica l  Tes t ing  a t  S i tes  425a1C636.425a18241  a r rd  42Sa20040  A iong  U S ,  H ighway  '191 '

Grand  and  San  Juan  Ccun t ies  U tah  Aba jo  Archaeo logy

Montgornery,  K.R
1g87  Cu l tu ra l  Resource  inven to ry  o f  the  U ian  Depar tment  o f  T ranspor ta t ion 's  Fer ron  Creek  Br iCge  and

Highway lmprovement  Pro lect  rn Ernery County Utah Abalo Arcnaeology

Montgonre ry ,  K .R . ,  and  J  A  Mcn tgomery
1g87  Cu l tu ra l  Resource  lnven to ry  o f  l he  S ta ie  o f  U tahs  Horse  Pas tu re  No  2  Cha in rng  Progra r^n  Grand

County Utah Abajo ArchaeologY

Montgomery ,  K .R
1986  In rensrve  Cu l tu ;a i  Resource  lnven to ry  c f  the  Proposed  u tah  Depar t r ren t  o f  T ranspor ta i i cn  Ca t

Canycn t \4ater ia is  Pi t .  Carbon Couni . r ,  Utan Abajo Archaeoiog,v

l lon igoinery K R. .  and i  A Montgonrery
1g86  Cu l tu ra l  Resource  lnven to rv  and  AvorCance  Recommendat rcns  fo r  the  A i ra l i  RcaC lmpr '3 i1 r3p ign1

Pto jec t  San  Juar i  Coun ty  U tah  Aba jo  Archaeo logy
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I , i lontgomery K R ano :  A.  MontgomerV
1 9 8 5  C u l t u r a l  R e s o u r c e  I n v e n t o r y  a n d  A v c t d a n c e  o n  S e , r e n  S e i s m o g r a p h r c  T r a n s e c t s  f o r  C h a r r p l r n

Pet ro leurn  A lka i i  Prospec t  San Jua i - r  Ccunty  Utah  Aba lo  A , rcnaeL iogv

Montgomery K F{
1 9 8 3  C u l t u r a l  R e s o u r c e  S u r v e v  o f  F  i v e  S e i s m r c  L r n e s  r n  S a n  J u a n  C o u n t v  U t a h  F n v r r o n m e n t  C o n s u i i a n t s

l r c  D a i l a s  T e x a s

\4ontgcrnery j  A.  K R.  t " /ontgomery D wecer  and F R Hauck
'E82  Archaeo logrca l  rnves t iga t rons  rn  the  Ten  Mi le  Po tash  Pro lec t  A rea  in  Grand  Ccun ty

Paper  Nc  35  Archaec log ica l  Env i i ' onnren ta l  Research  Corpora r ion  Sa l t  Lake  C i t v

Montgoniery K l i
1981  A ichaeo log ica l  R ,eccnna tssar tce  o f  Sersmrc  Cor r rdors  and  Access  Roads  rn  the  Co t tonwood Canyon

Tank  fv lesa  Montezuma Canyon  Cedar  Peak  and  L i t t l e  Ru in  Canyon  Loca l i t i es  o f  San  Juan  Ccun ty .
Utah Archeologrcar  Envi ronmenta l  Research corporat ion

It, lontgomery, K R
1979  Preh is to r i c  Se t t l ements  o f  Sumas  Va l ley ,  Wash ing ton .  Mas te rs ' s  Thes is  Denar - t rnen t  o f

Anthropology,  Western Washington Univers i ty

l lontgomery,  K R
1 978 "A Pre l iminary Report  o f  Arc l^raeologica l  Research of  the Sunnas Area."  Paper  presented to the 31st

Annual  Nor thwest  Anthropologica l  Conference.

u t a h  A E R C
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Patrrcra l '4  Siavrsh
Cur r rcu lu rn ' v / i t ae  2C07

E D U C A T i O N :
2003-20C5 iv4asters of  Sc ience rn Anthropolog 'v  wl th a fccus in  Archaeology Dec 2C05

Universr tv  of  Wrsconsrn- l . , I i lwaukee l i4 i lwar- r ree \ i / l  Tnesis  !Vornen and Chi ldren F;rs t  The

Dist r ibut rcn of  Grave Goods at  the La Tere cerr retery [ t4unsrngen-R,arn

1 9 9 8 - 2 0 0 2 Bache lor  o f  Ar ts  Degree wt th  a  n ia jo r  rn  Anthropo logy
U n i v e r s i t y  o f  M i n n e s o t a - T w i n  C i t i e s ,  M i n n e a p o l i s  h 4 N

P ROFESSIONAL ORGANIZATIONS :
Arc i^raeologica l  Inst i tu te of  An ' ,er ica (AlA)

PROFESSIONAL EXPERIENCE :
Apr i l -Sepi  2005
F e b  2 0 0 6  t o  P r e s e n t  S t a f f  A r c h a e o l o g r s t .  M o n t g o m e r y  A r c h a e o l o g i c a l  C o n s u l t a n t s .  M o a b  U t a h

Responsib i l i t ies inc lude f ie ldwork (survey and mi t igat ion) :  documentat ion of  cu l tura i
resources:  s i te  e l ig ib i l i ty  assessments:  laboratory analys is  of  ar t i facts  technica l  anc
research design repor ts .  Sk i l led in  a number of  sof twai 'e  packages inc luding
lv l icrcsof tWord,  Excel  GPS Pathf inder  and ArcView:  and rs  prof ic ientwi th the t lse

c f  GPS un i t s  and  re la ted  so f tware  (e ,g  T r imb le  GeoExp lo re r  l l  and  l l l )

2404

2002-2004

200c

2000

Archaeologica l  Crew Member,  Bad Duerrnberg,  Hal le in ,  Austr ia .  Excavat ion of  l ron
Age set t lement  Tasks inc luded ret r reval  o f  ar t i facts  and ident i f icat ion cf  set t lement
features:  use of  to ta l  s tat ron and theodol i te  to  record ar t i facts  and;  {aboratory
ana lys is

Archaeo log ica l  F ie l c j  Techn ic ian :  Fo th  anc j  Van  Dyke ,  Eagan ,  MN Phase  l .  l i  and
l l l  archaeologica l  survey and excavatron in  Minnesota and lowa Operat ion of
archaeologica l  and survey equipment .

Archaeologica l  Assis tant  Minnesota Histor ica l  Society  St  Paul ,  MN. Excavat ion
of  the t \4 i l l  C i ty  ru ins (h is tor ica l  urban s i te)  Col lect ion and documentat ion of
archaeologica l  data:  creat ion of  scaled drawings of  h is tor ic  s t ructures:  operat ion of
su rvey  and  GPS equ ipment .

Univers i ty  of  Minnesota-Twin Ci t ies F ie ld Schooi  Excavat ion of  h is tor ica l  fur  t rad ing
s i te  in  Mendo ta  M inneso ta .  Sk i l l s  acqu i red :  su rvey  r re thods  s i te  mapp i t rg
excarrat ion of  test  uni ts .  mapping uni t  f loors.  prof i les and features
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Pat i ' rcra M Stavrsh v ' i ta€ Fage 2 c f  5

Utah  F ie ldwork  (Montgomery  Archaeo log ica l  Consu l tan ts )

ZCO1 Ar :haeo log ica l  Techn ic ian  Cu l tu ra l  P .esource  inven to ry  o f  A l ton  Coa l  Deve lcpn ' ren t  Kane  Ccun t ; '

U tah  (2  rnon ths r  Cu i tu ra l  A rea  Anasaz i

2OO5 Archaeo log ica tTechnc tan  f -1DR Eng ineers  Cen t ra l  Ra i i .oad  Pro jec t  Se '  i e r  Ccun ty  U iah  l2  wee t ' . s

Cu l tu ra l  A rea  Grea t  Bas in

2005 Ar-chaeo{ogica l  Tecnnicran Utan Department  of  Transpoi - ia t ton s Data R.ecovery at  Sr tes 423a2561'9

42Sa25664 and 425a25664 San Juan County.  Utah i1  month)  Cul tura l  Area Anasazi

2C05 Archaeologica l  Technic ian.  Cul tura i  Resource Invenlcry of  B i l l  Barret t  Corporat ton s Seisn ' i rc  Prc iect

Near  P ine  R idge ,  San  Juan  Coun ty  U iaur  (1  5  ncn ths )  Cu l tu ra l  A rea :  Anasaz i

2005  Archaeo log ica l  Technrc ian .  Cu l tu ra l  Resource  lnven to ry  fo r  tne  San ta  C la ra  R tve r  Sr idge  on  Sh ivw i t s

Tr " iba l  l -and .  Wash ing ton  Coun ty  U tah  (2  weeks)  Cu l tu ra l  A rea  Anasazr

2005  Archaec log ica lTechnrc ian  Cu l tu ra l  Resource  Inven to ry 'o f  13  EOG Rescurces  we l l l oca t i cns  Urn tah

County ,  U tah  I1  week)  Cu l tu ra l  A . rea :  Grea t  Bas in

2005 Archaeologica l  Technrc ian.  Cul tura l  Resource Inventory of  5  EOG Resources u;e l l  locat ions Uintan

Count ' ; , - .  Utah (3 days) '  Cul tura l  Area '  Great  Basin

2005 Arc i raeologica iTechnic ian Cul tura l  Resource lnventorv of  Ver i tas Geophysica l  In tegr i ty 's  Seep R' idge

3D seismrc prospect ,  rJ in tah County,  l - r tah (3 weeks) .  Cui tura l  Area:  Gi 'eat  Basin

2C06 Archaeo log ica lTechn ic ian .  Cu l tu ra lResource  Inven to ry  o f  Conso iCoa l ' s  H idden  Va l ley  deve loprnen t
parce ls .  Emery  Coun ty ,  U tah  (1  week)  Cu l tu ra l  A rea :  Grea t  Bas in

2006 Archaeologica l  Technlc ian Cul tura i  Resource lnveniory of  Del ta Petro leum s three wel l  locat ions

Gr -and  coun tv  U tah  (1  week) .  cu l tu ra i  A rea  G iea t  Bas in

2006  Archaeo log ica l  Tecnn ic ian  Cu l tu ra l  REsc ;u rca  Inven to ry  o f  T idewate rs  fou r  we l l  l oca t rons  Grand

Countv ,  U tah  ( i  week i .  Cu l tu ra l  A rea  Grea t  Bas in

2006  Arcnaeo log ica iTechn ic ian  Cu i tu ra l  Resource  Inven to ry  o f  the  Adam s  n r ine ra l  c la r rns  GranC Coun tv
iJ tah (2 weeks)  Cul tura l  Area:  Great  Basin

2006 Archaeologrcai  Tecnnic ian Cul tura l  Resource ln ' rentory of  Kerr -McKee's  Or; ray compi 'essor  tc  Br ic lge

s ta i !on  p ipe l ine ,  U in tah  Coun ty .  U tah  (5  days ) .  Cu l tu ra l  A rea  Crea t  Bas in

2006  Archaeo log ica i  Techn ic ran  Cu l tu ra l  Resource  lnven to ry  o f  Ker r -McKee s  p roposeC S ta te  921-33 fu1

we l l  l cca t ion  U in tah  Ccun ty  U tah  (4  days )  Cu l tu ra l  A rea 'Grea t  Basrn

Patr icra l r , '1  Stav ish.  Vi tae Page 3 of  6

Utah  F ie ldwcrk  (Montgomery  Archaeo tog ica l  Consu l tan ts )

2006  Archaeo log ica l  Techn ic ian  Cu l tu ra l  Resource  inven to ry  o f  Ker r - i t , "1cKee  s  p ropcseC S ta te  921-33 \4

r rye l l  t oca t ion  U in tah  Coun ty ,  U tah  i4  days )  Cu l tu ra l  A rea  Crea t  Sas in
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2 0 C ) 6  A r c n a e o l o g i c a r  r e c n n r c r a n  C u t r u r a i  R e s o u r c e  l n v e n t o r y  o f  K e r r - M c K e e  s  p r o p o s e C  S t a t e  1 0 2 ' 1 - 3 6 i -

w e l i  t o c a t i c n  r J r n t a h  C o u n t v  U t a h  t 4  d a v s )  C u l t u r a l  A . r e a :  G r e a t  B a s t r :

2 O O C  A i r - c h a e c l o Q i c a t  T e c h n i c t a n  C u l t u r a i  R e s o u r c e  I n i , e n i o r y  c f  E O G  R e s c u r c e s  w e l l  t o c a t i c n s  \ c r t r r

D u c k  C r e e k  3 2 t - 2 7  3 2 ^ , - ? - 7 , 3 2 2 - 2 7  3 2 3 - 2 7  3 2 4 - 2 7  3 1 E - 3 3  3 1 9 - 3 3  c n  U i e  T r i b a i  L a n c s  - r ' 1 1 3 n

C o u r r t v  J l a h  r 1  v ' ' e e k )  C u l t u r a i  A r e a  G r e a t  B a s r n

Z 0 C 6  A r c h a e o r o g t . a l - i e c h n i c i a n  C u l t u r a l R e s c u i ' c e  i n v e n t c r V  c f  K e r r ' - l v l c K e e  N B U  1 A 2 1 - ^  0 P  w e l i l o c a ' r t o n

! r n t a h  C o u n t v  ' J l a h  ( 5  d a y s i  C u l t u r a l  A r e a  G r e a t  B a s i n

2 C O O  A r c l r a e o i o g r c a t  T e c h n r c t a n  C u l t u r a l  R e s o u i ' c e  I n v e n t o r y  c f  K e r i ' - [ , 4 c K e e  N B U  1 C 2 ' ' - 7  B  w e l l  l o c a t r c n

U i n t a n  C o u n t y '  u l t a n  ( 5  d a y s )  C u l t u r a l  A r e a  G r e a t  B a s i n

2 0 0 6  A r c h a e o l o g i c a l  T e c n n i c i a n  C u l t u r a l  R e s o u r c e  I n v e n t o r y  o f  E n d u r i n g  R e s o u r c e s  1 0  S o u t h a r n  C a n y o n

w e l l  l c c a t i o n s  U ! n t a h  C o  ,  U t a h  ( 1  w e e k )  C u l t u i ' a l  A r e a  G r e a t  B a s i n

2006  Archaeo tcg ica l  Techn ic ian  Cu l tu ra l  Resource  lnven to ry  o f  Ques ta r  E  &  P  13  we l l  l oca t ions  i r r  i he
Wcns i t s  Va l iev  on  u te  T r iba l  Lands ,  U in tah  Co  Utah  1 '1  week)  Cu l tu ra l  A i ' ea :  Grea t  Bas in

2LrO6 A:chaeorogrcal  Technicran Cul tura l  and Fossi l  Inventor"y  of  Utah Departmen' r  o f  Transpor tat icn s
Hur l cane  S ta te  Rou te  9  /  600  Nor th  Pro jec t  N l -1 -0009(11)10E V /ash ing ton  Co ,  U tah  (2  weeks l
Cu i tu ra i  A rea :  Anasaz i

2006 Archaeolcgrcai  Technic ian,  Addi t ional  Cul tura l  Rescurce Inventory for  ihe Southern Corr iCor  Pro iect ,
Phase i .  In ters iate 15 to River  Road Adcjendum tor  Cul tura l  and Fossi l  Inventory of  iJ tah Department
c i  Transpor tat ion 's  Southern Corr idor  Pro ject ,  Washington Co ,  Utah (1 week) .  Cul tura lArea Anasazt

2006 Archaeologica l  Technic ian.  Cul tura l  and Fossi l  Resource inventory for  Utah Department  of
Transpor tat ion s US-89 Kanab to Kanab Creek Br idge Pro ject ,  Kane Co Utah (4 weeks)  Cul tura l
Area '  Anasaz i

2006 Archaeologicat  
' iechnic ian Cul tura l  and Fossi l  Resource lnventory for  Utah Department  of
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APPENDIX 6-I

coAL QUALTTY - COAL HOLLOW
(200s-2006)

SGS/COMMERICAL TESTING & ENGINEEzuNG



August 03 2006

Talon Resources, Inc.
PO Box 1230
195N 100W
Hunt ington, UT 84528
USA

Cl ien t  Sample  lD :
Date Received:
Matrix:
Net Sample Weight:

CH-3
07 t21t2006
Coal
1758.70

% Moisture. Total

Sample Type :

SGS Sampfe lD: 072-20812-001

As Received
1 0  4 6

-2" Moist

Analvte
Antimony
Barium
Beryll ium
Cadmium
Cobalt
Chromium
Copper
Li th ium
Manganese
Molybdenum
Nickel
Lead
Si lver
Strontium
Tha l l ium
Tin
Vanadium
Zinc
Zirconium
Boron
Bromine, Dry
Chlor ine,  Dry
Fluorine, Dry
Arsenic

Resul t
<1 ug/g
41 ug/g

<0 2 ug/g
<0.2 ug/g

1 ug/g
3 ug/g
6 ugig

31 ug/g
12 ug/g
3 ug/g
2 ug/g
2 uglg

<0.2 ug/g
120 ug/g
<1 ugig

1 ug/g
6 ug/g

<1 ug/g
16 ug/g

100 ug/g
ug/g

<100 ug /g
77 ug/g
< 1 ugig
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August 03 2006

Talon Resources lnc
PO Box 1230
195N 100W
Hunt ington, UT 84528
USA

Client Sarnple lD:
Date Received:
Matrix:
Net Sample Weight:

L,  n -J

07 t21t2006
Coal
1758.70

-2" MoistSample Type :

SGS Sample lD: 072-20812-001
Analvte
Se len ium
Mercury

Resul t
<1 ug/g

0 03 ug/g
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